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PROTEASE INHIBITORS 

FIELD OF THE INVENTION 

This invention relates in general to heterocycleketohydrazide protease inhibitors, 
5 particularly such inhibitors of cysteine and serine proteases, more particularly compounds 
which inhibit cysteine proteases, even more particularly compounds which inhibit cysteine 
proteases of the papain superfamily, yet more particularly compounds which inhibit 
cysteine proteases of the cathepsin family, most particularly compounds which inhibit 
cathepsin KL Such compounds are particularly useful for treating diseases in which 
10 cysteine proteases are implicated, especially diseases of excessive bone or cartilage loss, 
e.g., osteoporosis, periodontitis, and arthritis. 

BACKGROUND OF THE INVENTION 
Bone is composed of a protein matrix in which spindle- or plate-shaped crystals of 

15 hydroxyapatite are incorporated. Type I Collagen represents the major structural protein of 
bone comprising approximately 90% of the structural protein. The remaining 10% of 
matrix is composed of a number of non-collagenous proteins, including osteocalcin, 
proteoglycans, osteopontin, osteonectin, thrombospondin, fibronectin, and bone 
sialoprotein. Skeletal bone undergoes remodeling at discrete foci throughout life. These 

20 foci, or remodeling units, undergo a cycle consisting of a bone resorption phase followed 
by r. ~hase of bone replacement. 

Bone resorption is carried out by osteoclasts, which are multinuclear cells of 
hematopoietic lineage. The osteoclasts adhere to the bone surface and form a tight sealing 
zone, followed by extensive membrane ruffling on their apical (i.e., resorbing) surface. 

25 This creates an enclosed extracellular compartment on the bone surface that is acidified by 
proton pumps in the ruffled membrane, and into which the osteoclast secretes proteolytic 
enzymes. The low pH of the compartment dissolves hydroxyapatite crystals at the bone 
surface, while the proteolytic enzymes digest the protein matrix. In this way, a resorption 
lacuna, or pit, is formed. At the end of this phase of the cycle, osteoblasts lay down a new 

30 protein matrix that is subsequently mineralized. In several disease states, such as 
osteoporosis and Paget's disease, the normal balance between bone resorption and 
formation is disrupted, and there is a net loss of bone at each cycle. Ultimately, this leads 
to weakening of the bone and may result in increased fracture risk with minimal trauma. 
Several published studies have demonstrated that inhibitors of cysteine proteases 

35 are effective at inhibiting osteoclast-mediated bone resorption, and indicate an essential 

role for a cysteine proteases in bone resorption. For example, Delaisse, et a/., Biochem. J., 
1980, 792, 365, disclose a series of protease inhibitors in a mouse bone organ culture 

1 
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system and suggest thai inhibitors of cysteine proteases (e.g., leupeptin, Z-Phe-Ala-CHN2) 
prevent bone resorption, while serine protease inhibitors were ineffective. Delaisse, et aL, 
Biochenu Biophys. Res. Common., 1984, 725, 441, disclose that E-64 and leupeptin are also 
effective at preventing bone resorption in vivo, as measured by acute changes in serum 
5 calcium in rats on calcium deficient diets. Lerner, et aL, J. Bone Min. Res., 1992, 7, 433, 
disclose that cystatin, an endogenous cysteine protease inhibitor, inhibits PTH stimulated 
bone resorption in mouse calvariae. Other studies, such as by Delaisse, et aL, Bone, 1987, 
8, 305, Hill, et aL, J. CelL Biochem., 1994, 56, 1 18, and Everts, et aL, J. Cell Physiol., 
1992, 750, 221, also report a correlation between inhibition of cysteine protease activity 

10 and bone resorption. Tezuka, et aL, /. Biol. Chem., 1994, 269, 1 106, Inaoka, et aL, 

Biochem. Biophys. Res. Common., 1995, 206, 89 and Shi, et aL, FEBS Lett, 1995, 357, 129 
disclose that under normal conditions cathepsin K (which has also been called cathepsin O), 
a cysteine protease, is abundantly expressed in osteoclasts and may be the major cysteine 
protease present in these cells. 

15 The abundant selective expression of cathepsin K in osteoclasts strongly suggests 

that this enzyme is essential for bone resorption. Thus, selective inhibition of cathepsin K 
may provide an effective treatment for diseases of excessive bone loss, including, but not 
limited to, osteoporosis, Pagefs disease, hypercalcemia of malignancy, and metabolic bone 
disease. Cathepsin K levels have also been demonstrated to be elevated in chondroclasts of 

20 osteoarthritic synovium. Thus, selective inhibition of cathepsin K may also be useful for 
treating diseases of excessive cartilage or matrix degradation, including, but not limited to, 
osteoarthritis and rheumatoid arthritis. Metastatic neoplastic cells also typically express 
high levels of proteolytic enzymes that degrade the surrounding matrix. Thus, selective 
inhibition of cathepsin K may also be useful for treating certain neoplastic diseases. 

25 Palmer, et al., J. Med. Chem., 1995, 38, 3 193, disclose certain vinyl sulfones which 

irreversibly inhibit cysteine proteases, such as the cathepsins B, L, S, 02 and cruzain. 
Other classes of compounds, such as aldehydes, nitriles, a-ketocarbonyl compounds, 
halomethyl ketones, diazomethyl ketones, (acyloxy)methyl ketones, ketomethylsulfonium 
salts and epoxy succinyl compounds have also been reported to inhibit cysteine proteases. 

30 The synthesis of azatides (polyacylhydrazides) as peptide mimetics has recently been 
disclosed by Han and Janda, J. Am. Chem Soc. 1996, 778, 2539. 

The synthesis of N-phenyl-N'^-phenyloxazol^ylc^rbonyOhydrazide, as well as 
its N-(2,4-dimtrophenyl) derivative, have been described in Aftidi, A., et al., J. Chem. Soc, 
Perkin Trans. 1, 1976, 3, 315-20. Benko, A.,et al., Justus UebigsAnn. Chem., 1968, 777, 

35 148-53 describes the preparation of N-(4-ethoxycarbonylthiazol-2-yl)-N , -[2-(4- 
pyridinyl)thiazol-4-ylcarbonyl]hydrazide. 
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Thus, a structurally diverse variety of cysteine protease inhibitors have been 
identified However, these known inhibitors are not considered suitable for use as 
therapeutic agents in animals, especially humans, because they suffer from various 
shortcomings. These shortcomings include lack of selectivity, cytotoxicity, poor solubility, 
5 and overly rapid plasma clearance. A need therefore exists for methods of treating diseases 
caused by pathological levels of proteases, especially cysteine proteases, including 
catftepsins, especially cathepsin K, and for novel inhibitor compounds useful in such 
methods. 

We have now discovered a novel class of heterocycleloketohydrazide compounds 
10 which are protease inhibitors, most particularly of cathepsin JL 

SUMMARY OF THE INVENTION 

An object of the present invention is to provide heterocycleketohydrazide protease 
inhibitors, particularly such inhibitors of cysteine and serine proteases, more particularly 

15 such compounds which inhibit cysteine proteases, even more particularly such compounds 
which inhibit cysteine proteases of the papain superf amily, yet more particularly such 
compounds which inhibit cysteine proteases of the cathepsin family, most particularly such 
compounds which inhibit cathepsin K, aid which are useful for treating diseases which 
may be therapeutically modified by altering the activity of such proteases. 

20 Accordingly, in the first aspect, this invention provides a compound according to 

Formula L 

In another aspect, this invention provides a pharmaceutical composition comprising 
a compound according to Formula I and a pharmaceutical^ acceptable carrier, diluent or 
excipient 

25 In yet another aspect, this invention provides intermediates useful in the 

preparation of the compounds of Formula I. 

In still another aspect, this invention provides methods of treating diseases in which 
the disease pathology may be therapeutically modified by inhibiting proteases, particularly 
cysteine and serine proteases, more particularly cysteine proteases, even more particularly 

30 cysteine proteases of the papain superfamily, yet more particularly cysteine proteases of the 
cathepsin family, most particularly cathepsin K. 

In a particular aspect, the compounds of this invention are especially useful for 
treating diseases characterized by bone loss, such as osteoporosis and gingival diseases, 
such as gingivitis and periodontitis, or by excessive cartilage or matrix degradation, such as 

35 osteoarthritis and rheumatoid arthritis. 
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DETAILED DESCRIPTION OF THE INVENTION 

The present invention provides compounds of Formula I: 

R 2 O 

R 1 Y " X 
5 I 
wherein: 

L is C 2 -6alkyl, Ar-C^alkyl, Het-Co^alkyl, CH(R4)NR5r6 CH(R4)Ar, 
CH(R 4 PAr\orNR 4 R 7 ; 

At is phenyl or naphthyl, optionally independently substituted by one or more of 

10 Ph-Co_#dkyl, Het-CQ^alkyl, Ci^alkyU Ci^aDcoxy, Pb-Co^alkoxy, Het-Co^alkoxy, 
OH, (CH2)l-6NR 8 R 9 . 0(CH2)i^NR 8 R9 CO2R, or halogen. Two C^galkyl groups may 
be combined to form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar ring. 
Hi may be optionally substituted with one or more of Cj^alkyl, Cj^alkoxy, OH, (CH^i. 
6NR 8 R 9 , 0(CH2)i^NR8r9 COjR', or halogen. 

15 At' is phenyl or naphthyl, optionally independently substituted by one or more of 

Ph-Co^alkyl, Het-C^alkyl, Cx^alkyl Cj^alkoxy, Ph-Co^alkoxy, Het-C 0 _ 6 alkoxy, 
OH (CH2)i^NR8R9, 0(CH2)i^NR8r9 or halogen. Ph may be optionally substituted 
with one or more of Cx^aDcyl ^.galkoxy, OH, (CH2)i^NR8r9, 0(CH2)i_6NR 8 R 9 , 
CX>2R\ or halogen. Two Ci^aBcyl groups may be combined to form a 5-7 membered ring, 

20 saturated or unsaturated, fused onto the Ar 1 ring. 

Het is a stable 5- to 7-merabered monocyclic or a stable 7- to 10-membered 
bicyclic heterocyclic ring, which is either saturated or unsaturated, and which consists of 
carbon atoms and from one to four heteroatoms selected from the group consisting of N, O 
and S, and wherein the nitrogen and sulfur heteroatoms may optionally be oxidized, and the 

25 nitrogen heteroatom may optionally be quaternized, and including any bicyclic group in 
which any of the above-defined heterocyclic rings is fused to a benzene ring. The 
heterocyclic ring may be attached at any heteroatom or carbon atom which results in the 
creation of a stable structure, and may optionally be substituted with one or two moieties 
selected from the group consisting of Ph-Co^alkyl, Het-Co^ alkyl C^galkyU Cj_ 

30 galkoxy, Ph-CQ^alkoxy, HeK^alkoxy, OH, (CH2)l-6 NR 8 R 9 0(CH2)i^NR 8 R9, 
C0 2 Rf Tw o Cj^alkyl groups may be combined to form a 5-7 membered ring, saturated 
or unsaturated, fused onto the Het ring. Ph may be optionally substituted with one or more 
of C^alkyl. C^oxy, OH, (CH^i^NRSR? 0(CH2)i^NR 8 r9, C0 2 R', or halogen. 
Preferably, such heterocycles are selected from the group consisting of thepiperidinyl, 
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piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyl, 2-oxopyrrolodinyl, 2-oxoazepinyl, 
azepinyl, pyrrolyl, 4-piperidonyl, pyrrolidinyl, pyrazolyl, pyrazolidinyl, imidazolyl, 
triazolyl, tetrazolyl, pyridyl, pyrazinyl, pryidazinyl, pyrimidinyl, triazinyl, tetrazinyl, 
oxazolidinyl, oxazolinyl, oxazolyl, isothiazolyl isoxazolyl, morpholinyl, thiazolidinyl, 
5 thiazolinyl, thiazolyl, quinuclidinyl, indolyl, quinolinyU isoquinolinyl, benzimidazolyl, 
benzopyranyl, benzoxazolyi, furyl, pyranyl, tetrahydrofuryl, tetrahydropyranyl, thienyl, 
benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl sulfone, thiadiazolyl, and 
oxadiazolyl rings. 

WisC(0)orS02; 

10 X, Y, and Z are independently N, O, S orCR 10 , provided that at least two of X, Y 

and Z are heteroatoms and at least one of X, Y and Z is N, or one of X, Y and Z is ON, 
C=C or N=N and the other two are CR 1 0 or N f further provided that at least two of X, Y 
and Z are N; 

~ indicates a single or double bond in die five-raembered heterocycle; 
15 R\ Rl, R2 r5, r8 r 9 rIO, md R 12 ^ independenUy H, C^galkyl, C 2 . 

galkenyl, Ar-C^alkyL or Het-Co^alkyl; 

R 3 is C 3 _ 6 alkyl, Ar, Het, CH(Rl l)Ar, CH(Rl l)OAr, NRl 1r12 
CH(RU)NR12r13 ; 

or 

Y-'X 

> 

20 R 4 RH, and Rl5 are independently H, (^.galkyl, C 2 _6alkenyl, C^cycloalkyl- 

Co^-alkyl, Ar-Co^alkyU or Het-Co^alkyl; 

R 7 is C^alkyl, C 1 ^alkenyl, C 3 ^cycloalkyl-C 0 _ 6 -alkyl, Ar-C^galkyl, or Het- 
Co^alkyl; R 4 and R 7 may be combined to form a 3-7 membered monocyclic or 7-10- 
membered bicyclic carbocyclic or heterocyclic ring, optionally independently substituted 
25 with 1^ of Cx^alkyl, Ar-C^alkyl, Het-Co^alkyl Cj.galkoxy, Ar-C^alkoxy, Het-CQ. 
oalkoxy, OH, (CH2)i^NR 8 R 9 , or 0(CH2)l-6NR 8 R 9 ; 

R6 and Rl3 are R 14 , R^O), R^S), R 14 OC(0), or 
R 14 OC(0)NR 9 CH(R 15 )(CO); and 

Rl 4 is C^galkyl C 2 ^alkenyl Ar-C^alkyU or Het-Co-galkyl. 

30 

Compounds of Formula I wherein Z = N, X = S, and Y = CH (thiazolo) are 
preferred. More preferred are such compounds wherein W is C(O). Even more preferred 
are such compounds wherein R 1 and R^ are H. 

Yet more preferred are such compounds wherein R3 is: 

35 
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0 R 17 

'is 
R 

wherein: 

R 16 is H or Cj^alkyl, preferably H or Me; 
5 Rl7 ^ Ci^jalkyU C 2 -6alkenyU and icycloalkyl-Cj^alkyl, preferably n- 

propyl, wo-piupyl, wo-pentyl, tm-butylmetbyl, cyclopropylmethyl, iso-butyl /i-butyl, or 
allyl; and 

R 18 is C3^alkyl, OC 3 _ 6 aIkyi, Ar, Het, CKCH^Ar, or 
0(CH2)o_3Het, preferably 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, 

10 te/t-butoxy, 2-pyridinyl 3-pyridinyl, 4-pyridinyl, 2-pyrazinyl, 4-tert- 

butoxycaibonylbenzyloxy, 4-carboxybenzyloxy, 3-tert-butoxycarbonylbenzyloxy, 3- 
caiboxybenzyloxy, 2-methyl-3-pyridinylmethoxy, 6-methyl-3-pyridinylmethoxy, 
benzyloxy, 2-quinolino, 3-quinolino, 4-quinolino, 5-quinolino, 6-quinolino, 7-quinolino, 8- 
quinolino, 1-isoquinolino, 3-isoquinolino, piperidinyl, 4-methylpiperidinyl, 4- 

15 methylimidazoI-5-yl, N-benzyl-pyrrolidinyl, N-methyl-pyrrolidinyl l-benzyl-5- 

methylimidazol-4-yl, 1-piperarinyl; 3-(2-pyridyl)benzyl, 2-methyl-3.pyridinyl, 2-methyl-4- 
pyridiny 1, 6-methyl-3-pyridinyl, 4-dimethyIaminobenzyloxy, 4-(4- 
morpholinomethyl)phenyl, 5-hydroxymethylimidazol-4-yl, 5-butyl-2-pyridinyI, 4- 
fluorophenyl, 3,4-difluorophenyl, 2^13-naphthyridinyl), or 3,4-dimethoxyphenyl. 

20 Also yet more preferred are compounds of Formula I wherein Z = N, X = S, and Y 

= CH (thiazolo), W is C(0), R* and R^ are H, and wherein L is 4-(cis-2 t 6-dimethyl)-4- 
morpholinyl, N<:yclqpropylmethyl-NK2-methylpropyl)ainino, 4-methyl-l-naphthyI, N- 
methyl-NK2>methylpropyl)amino, 1-naphthyl, 5-acenaphthyl, N-cyclopropyl-N- 
cyclopropylmethylamino, N^-bis<2-rnethylpropyl)amino, H1.23,4-tetrahydroquinolino, 

25 N^yclopropylmethyl-N-propylamino, N-(2-methylpropyl>N-phenylamino, 2-methoxy-l- 
naphthyi, 2-benryloxyphenyl, 2-benzyloxy-l-naphthyl, 9-pheiianthrenyl, 9-anthracenyi, 
phenyl, 2^m-butoxycarbonyl)benzyloxyphenyl, 2-(4-carix>xybenzyloxy)phenyl, N- 
cyclopropylamino, 8-quinolino, NJ^-bis^cyclopropyln^yl)amino, 4-(2,2- 
dimethylaininoethoxy)-l.naphthyl, or l<N-beiizyloxycartxrayl^^ 

30 

The following compounds are particularly preferred embodiments of the present 
invention: 

N-[2^cis-2,6-dimethyl^m 
pyridinylmethoxycar^ 
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N-[2-[N^cIopropylmethyl-N-(^ 

pyridinylmethoxycaitonyl)-L-leucinyl]hydrazi 

N-[2^4-nu^yl-l-naph%i^ 

leucinyljhydrazide; 
5 N-[2-[N-methyl-NK2-methylp^ 

pyridinyimethoxycartonyl)^ 

N-[2-(l-naph%l)thiazd^^ 

leucinyl]hydrazide; 

N42-(l-naphthyl)thi^^ 
10 leucinyljhydrazide; 

N-[2-(5-acenaphthyl)to^ 

leucinyljhydrazide; 

N42-[N^clopropylme%^ 

roethyl-N^4-pyridinyli^^ 
15 N-[2^^clopropyl-N^clopropyIinediylaniino)thiaTO 

pyridkylmethoxycarbonyl>L-leucinyl]hydraride; 

N-[2-[N^clopropylmethyl-^ 

pyridinylmethoxycarfoonyl>I^leucinyl]hydrazide; 
N-[2-[N^clopropylme%L^^ 
20 pyridinylmethoxycarbonyl)-L-!eudnyl]hydrazide; 
N-[2-[N^clopropylmethyl-N^ 

methyl-N^3-pyridinylmetfaoxycarbonyI)-L-Ieuc^ 

N-[2-(N-cyclopropyI-N^cloprop 

pyridinylmethoxyc^rfK)nyI)-L-leucmyl]hydrazide; 
25 N-[2-(N^clopropyl-N^clopropylmethylamm 

(4-pyridinylmethoxycarbo^^ 

N-[2-[NJ^-bisK2-methylpropyl)aminolthiazoI^ 

pyridinylmethoxycaibonyl)-L-leucinyl]hydra2ide; 

N-[NK4-pyridinylmeto^ 
30 tetrahydroquinolino)lthiazo^^ 

N-[2-[N-methyI-N^2-methylpropyl)^ 

phenyl)phenylpent-4-enoyl]hydrazide; 

N-[2-[N^-bis^2-methylpropyl)amino]thiazol^ylcarbon 

pyridinylmethoxycaibonyl)-I^leucinyl]hydiazide; 
35 N-[2^^yclopropyl-N<yclopropylinethylamino)thi^ 

(3-pyridinyImethoxycarbonyl^ 
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N-[2-(N^yclopit>pylmet^ 
pyridinylmetboxy(art>onyl>^ 
N-[2-[N-methyl-N^2-methylpropyl)an^ 
phenyl)phenylpentanoyl]hydrazide; 
5 N-[N^2-methylpropyI>N^3-ph^ 
ylcaibonyl]hydrazide; 
N-[4-methyI-2^3-phenyl)phenylpen^ 
ylcaibonyl]hydrazide; 
N-[4-methyl-2-(3-phenyl)pheny^^^ 
10 phenylamino]thiazoI-4-ylcaibonyl]hydrazide; 
N-[2K2-methoxy-l-n^ 
leucinyljhydrazide; 

N-[2^2-benzyloxyphenyl)thiazol^yla^ 

phenyl)phenylpentanoyl]hydrazide; 
15 N-[2-(2-benzyloxy-l-^ 

L-leucinyl]hydrazide; 

N-[2-[NJ^bisK2-methylprop^ 

pyridinylmethoxycaibonyI>L-leucinyl]hydrazide; 

N42K^phenanthrcnyl)thiazol^ylcarbonyl]-^ 
20 leucinyljhydrazide; 

N-[2^9-anthi^nyl)thiazd^ 

leucinyljhydrazide; 

N-[2-[NJ*-bisK2^nethylpn)pyl)an^^ 
leucinyl)ydrazide; 
25 N-[2-[N^-bis<2-me^ 
N-[2Kl-naphthyl)thiazd^ 
leucinyljhydrazide; 

N-[2-[N^-bis^2-me%lpropyl)amino]thiazol^yl(^^ 
leucinyl)hydrazide; 

30 N-[2-[N^bis^2-methylpropyl)amino]thi^ 

L-leucinyl]hydrazide; 

N-[N^-bisK2-inethylpn^ 

phenylamino]thiazol-4-ylcaibonylJhydrazide; 

N^2-phenylthia2»l^ylcait^ 
35 leucinyljhydrazide; 

N-[2-[2^4-fm-butoxycarb^ 

pyridinylmethoxycarbonyl)-L4eucinyl]hydrazide; 

8 
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^M2^4H»iboxyben2yloxy)phe^ 
pyridinylm^oxycarbonyl)-l^leuciny]]hydra2ide; 
N-[NK4-rerr-butoxycarix>nylbenzyIoxycarte 
N-phenyIamino]tUazol^ylcarbonyl]hydrazide; 
5 N-[2-[NJ4-bM2-methylpro^^ 
butoxycaibonylben2yloxyca^ 
N-[NK4-carboxybenzyIoxycarbdnyl>I^Ieu^ 
phenylamino]thiazol-^ylcarbonyl]hydrazide; 
NKN-bemyloxycaronyl-I^leucinyl^lST-tZ-P^te/t- 
10 butoxycaibonyl)benzy^ 
N-(N-benzyloxyca^^ 
yIcarbonyl]hydrazide; 
N-[NK6-methyl-3-pyridro^ 
ylcarbonyI]hydrazide; 

15 N^-benzyloxyc^onyl-I^leucinyl^N'-fZ-CN-^yclopropyl-N- 
cyciopropylmethylamino^ 
N-[2^^clopropyI-N^clopropy^ 
pyridinylmethoxycart>onyI^^ 

N-[2-(N^clopropyl-NK^cIopropylmethylamino)thi^^ 
20 pyridinylmethoxycaibony^ 

N-(N-ren-butoxycarbonyl-L-leucinyI)-N T -[2<N^clopropyI-N- 

cyclopropylmethylamino)thiazol^ylcarbonyl]hydrazide; 

N-[2KN^clopiopyl-N^yclopropylmethylamin 

(2-pyridmylmethoxycarbOT^ 
25 N-[2-(2>benzyloxyphenyl)thiazol^ylcarbonyI]-N'-|>[-(6-methyl-3- 

pyridinylmethoxycarbonyI>L-leucinyl]hydrazide; 

N-[2^2-benzyioxypbenyI)tMazol^ylcaibonyI]->T-[N^2-inethyl-^ 

pyndinylmethoxycaibonyl>I^leucinyl]hydrazide; 

N.[2-[N-methyl-N^methylpropyl)amiTO 
30 pyridmylmethoxycarbonyl>l^leucinyl]hydrazide; 

N42-[N-me%l-N^2-me%l^ 

leucinyl]hydrazide; 

N-[2^^yclopn>pyl-N^ 

L-leucinyl)hydrazide; 
35 N-[2^^clopropyl-N^yciopropylinethylan^ 

pyridinylmetboxycarbonyl>I^lei]cinyl]hydrazide; 
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Example 61 

Preparation of N-r2-n-naphthvnthiazo1^ r 

5 

Following the procedure of Example 59(a)-59(c), except substituting picolinic acid 
for8-quinolinecarboxylic acid in step (d), the title compound was prepared as a white solid 
(0.086 g, 54%). MS (ESI): 488.3 (M+H) + . 

10 Example 62 

Preparation Qf N-rN'O-carboxvbenzvloxvcarbonvl VL-leucinvll-hT 42-m-cvclop mpyl^ 
cYc)opropvlmethv1amino)th^ 

1 5 Following the procedure of 4(c), except substituting N-\N-0-tert^ 

butoxycarbonylbenzyloxyca*^^ 

cyclopropylmethylamino)thi^ for N-Methyl-N-(4- 

pyridinylmethoxycarbonyl)-I^leucine terrbutoxycarbonyl ester, the title compound was 
prepared as a white solid (21 mg, 93%). MS (ESI): 544.3 (M+H)+ 

20 

Example 63 

Preparation pf N-r2-fl-naphthvnthia7X)l^vlcarr^ 
leucinvllhvdrazide 

25 

Following the procedure of Example 59(a)-59(d), except substituting 2- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.123 g, 80%). MS (ESI): 538.2 (M+H)+ 

30 Example 64 

Preparation of N-r2-n-naphthvl)thia^ c 
leucinvllhydrazide 

35 Following the procedure of Example 59(a)-59(d), except substituting 3- 

quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.109 g, 77%). MS (ESI): 538.2 (M+H)+. 
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Example 65 

Preparation of N-f2-( l-naPhthvl)thia7X)l^vlcarbon^ 

5 L-teutinylThydrazide 

Following the procedure of Example 59(a)-59(d), except substituting 1- 
methyIpiperidine-4-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.059 g, 45%). MS (ESI): 508.2 (M+H) + . 

10 

E*aipp)e 66 

Preparation of N42-n-naphthvnthiaM>l^ ^ 
leucinyllhydra^dfi 

15 

Following the procedure of Example 59(a>59(d), except substituting 4- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.096 g, 68%). MS (ESI): 538.3 (M+H)+ 

20 Bwylefi? 

Preparation of N-f2^1-naphthvnthi a ^ 
leucinvllhydrazide 

25 Following the procedure of Example 59(a)-59(d), except substituting 5- 

quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.089 g, 63%). MS (ESI): 5383(M+H)+ 



30 



Example 68 

Preparation of N42^1-naphthvm^^ 
leucinvllhydrazide 

Following the procedure of Example 59(a>59(d), except substituting 7- 
35 quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.106 g, 75%). MS (ESI): 538.2 (M+H)+ 
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Example 69 

ProOTtiQnQfN42^1-naph^^ 
leurinynhydfiffjjfle 

5 

FoUowing the procedure of Example 59(a)-59(d), except substituting 6- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 1 1 g, 79%). MS (ESI): 538.2 (M+H)+. 

10 Example 70 

Prepanaion of N-rN^-is^ 
VlcartKMvUhydi^e 

15 FoUowing the procedure of Example 59(a)-59(d), except substituting 1- 

isoquinolinecaiboxylic acid for 8-quinolinecaiboxylic acid in step (d), the title compound 
was prepared as a white solid (0.076 g, 54%). MS (ESI): 538.2 (M+H)+ 

Example 71 

20 

PlPPI^onQfN-rN^3-is^^ 
vlcaibonvllhvdra^dft 

FoUowing the procedure of Example 59(a)-59(d), except substituting 3- 
25 isoquinolinecarboxylic acid for 8-quinoiinecaiboxylic acid in step (d), the tide compound 
was prepared as a white soUd (0.055 g f 39%). MS (ESI): 538.2 (M+H)+ 

Example 72 

30 Preparation of N-rN>(4-methvlimidazQU5 >vlcarbonvlU ^leucinvll^N'-^U 
p aphtbvl)thia2Q]>4-vlcarbonvnhvdrazide 

a) 4-methylimidazole-5-carboxylic acid 

FoUowing the procedure of Example 1(g), except substituting ethyl 4- 
35 methylimidazole-5-carboxylate for NK4-pyridinylmethoxycarbonyI)-Weucine methyl 
ester, the title compound was prepared as a white solid (0.428 g, 52%). MS (ESI): 126.8 
(M+H)+ 
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b) N-[N^4-memyliirridaTOi-5-yla^ 
ylcaibonyl]hydrazide 

Following the procedure of Example 1(h), except substituting N-^leucinyi^N'- 
5 [2Kl-iiaphthyl)thiazol^ylcaibonyl]hydraade for N-[2-(cis-2,6Klimethyl-4- 

moipholmo)tbia2ol^ylcari>onyl]hydrazide and 4-methylimidazole-5-carboxylic acid for 
NK4-pyridinylmethoxycarbonyI>L-leucine, the title compound was prepared as a white 
solid (0.108 g, 84%). MS (ESI): 491.3 (M+H)+. 



10 Example 73 

Preparation of N^-hflizvl^^^^ 

v1caTbonvnhvrinmA> 



Following the procedure of Example 59(a)-59(d), except substituting N-benzyl 
proline for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a 
white solid (0.075 g, 50%). MS (ESI): 570.2 (M+H)+. 



Example 74 

20 

Preparation Of N-n^-n^nCTl-5-methvlimidaynl ^^ 
naphthvlWiiazol-4-vlcarhonvnhvHniriH>. 

Following the procedure of Example 72(a>72(b), except substituting l-benzyl-5- 
25 memylimidazoIe-4-carboxylic acid for 4-memylimidazole-5-carboxylic acid in step (a), the 
title compound was prepared as a white solid (0.1 15 g, 75%). MS (ESI): 581.1 (M+H)+. 
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Exjumpfc 75 

ftgpqratiop of N-rN-f3-methvlisom^ 
vlcarfaonvllhydrazide 

5 

a) 4-cyano-2-methylpyridine 

To neat picoline N-oxide (10.0 g,91.7 mmol) at room temperature was added 
iodoethane (51.5 g, 330 mmol) dropwise. After standing for 24 h, the salt was filtered off 
and washed with ether. The solid was dissolved in ethanol/water (70 mL/30 mL) and 

10 potassium cyanide (ll.Og, 172 mmol) in water (31 mL) was added dropwise over 100 min 
at 48-50 °C. After the addition was complete, the solution continued stirring at the same 
temperature for 30 min. The solution was then extracted with chloroform. The organic 
layer was washed with brine, dried (MgSC>4), filtered and concentrated. The residue was 
purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 

15 compound as a pale yellow oily solid (3.9 g, 36%). MS (ESI): 1 18.8 (M+H)+. 

b) 2-roethylpyridine-4-caiboxylic acid 

The compound of Example 75(a) (0.300 g, 25 mmol) was dissolved in 
concentrated hydrochloric acid (3 mL). After stirring at reflux for 18 h, the solution was 
20 concentrated to yield the title compound as a white solid (0.342 g, 100%). MS (ESI): 
137.8 (M+H)+. 

c) N-[N-(3-nu^ylisoiucotinoyl>^ 
ylcarbonyljhydrazide 

25 Following the procedure of Example 1(h), except substituting N-(L-leucinyl>N'- 

[2-(l-naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6-dimethyl-4- 
morpholino)thiazol-4-ylcarbonyl]hydrazide and 2-methylpyridine-4-carboxylic acid for N- 
(4-pyridinylmethoxycarbonyl)-Heucine, the title compound was prepared as a white solid 
(0.095 g, 72%). MS (ESI): 502.2 (M+H)+. 
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Example 76 

Preparation of N42^^clopropvlamino^thiaznl ^^ 
PYridiPvlmethoxvcaitonvlVL-leudnvllh^ 

5 

Following the procedure of Example l(a)-l(h), except substituting 
cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) and 2-pyridylcarbinol for 4- 
pyridylcarbinol in step (f), the title compound was prepared as a white solid (140 mg, 50%). 
MS (ESI): 447.3 (M+H)+ 

10 

&K*mpte 77 

Preparation of N-rN-(2-benzoxazolvlVI^^ 
vlcarbonvnhvdrazifle 

15 

A solution of the compound of Example 59(c) (100 mg, 0.26 mmol), 2- 
chlorobenzoxazole (40.2 mg, 0.26 mmol, 0.03 mL) and triethylamine (263 mg, 0.26 mmol, 
0365 mL) in 1:1 THF/methanol (1 mL) was heated at 60 °C for 48 h. The solution was 
diluted with ethyl acetate, washed with saturated aqueous NaHCC>3, water ( 2 x ) and 
20 saturated brine, then dried (MgS0 4 ), filtered and concentrated. The residue was purified 
by flash chromatography on 4 g of 230-400 mesh silica gel, eluting with 1:1 ethyl 
acetate/hexanes, to give the title compound as a pale yellow solid (50.2 mg, 38%). MS 
(ESI): 500.2 (M+H)+ 

25 Exaropte78 

Preparation of N^-benzvloxvcai honvl^^ 
methvlpropvnaminoloxazol^y lcaibonvnhvdraride 

30 a)N,N-dnsobutylurea 

A solution of diisobutylamine (4 J g, 34.8 mmol, 6.08 mL) and chlorosulfonyl 
isocyanate (4.93 g, 34.8 mmol, 3.03 mL) in THF(200 mL) was allowed to stir at room 
temperature for 20 min, then water (10 mL) was added and the solution was allowed to stir 
at room temperature for 17 h. The solution was concentrated, the residue was redissolved 

35 in ethyl acetate, washed with water, saturated aqueous NaHCX>3 wA saturated brine, then 
dried (MgSC>4), filtered and concentrated to give the title compound as a colorless oil 
which crystallized upon standing (6.0 g, 100%). MS (ESI): 173.3 (M+H) + . 
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b) N^-tenzy loxycarbonyl^ 
ylcarbonyl]hydrazide 

Following the procedure of Examples l(c)-l(d) and 1(h), except substituting N,N- 
5 diisobutylurea for cis-2,6-dimethy 1-4-morpholinothiourea in step (c) and N- 

benzyloxycarbonyl-L-leucine for N^4-pyridinylmethoxycarbonyl)-I^leucine in step (h), 
the title compound was prepared as a white solid (126 mg, 64%). MS (ESI): 502.3 
(M+H)+ 

10 ExTOple79 

Preparation of N42-fN^vclopropvl-N^2^^^ 
rN^2-pvridinvlmethoxvcarix)nvlVI^leucinvnhvdT^d e 

15 a) N-cyclopropyl isobutylamine 

Following the procedure of Example 9(a), except substituting isobutyraldehyde for 
cyclopropane carboxaldehyde, the title compound was prepared as a colorless oil (1.9 g, 
58%). MS (ESI): 113.9 (M+H)+ 

20 b) N-[2-[N-cyclopropyl-N-(2-methy^^^ 

pyndinylmethoxycarbonyl)-L-Ieucinyl]hydrazide 

Following the procedure of Example l(a)-l(h) f except substituting N-cyclopropyl 
isobutylamine for cis-2,6-dimethy Imorpholine in step (a) and 2-py ridyocarbinol for 4- 
pyridylcarbinol in step (f), die title compound was prepared as a white solid (150 mg, 69% 

25 yield). MS (ESI): 503.2 (M+H)+ 

Example 80 

Preparation of N42-rN^clopropvl-N-q-^ 
30 rN-methvl-N-(2-PV^ 

Following the procedure of Example 4(a)-4(d), except substituting 2- 
pyridylcaibinol for 4-pyridy lcarbinol in step (a) and N-cyclopropyl isobutylamine for N- 
methyl isobutylamine in step (d), the title compound was prepared as a white solid (85 mg, 
35 32%). MS (ESI): 517.3 (M+H)+. 
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Example 81 

ftwarajonofN^l-n^^ 

5 

a) N-[2-(l-naph%l)thiazol^ylc^ 
piperazinecaibonyl)-I^lew^yl]hydrazide 

Following the procedure of Example 23(c), except substituting N-rm- 
butoxycarbonylpiperazine for N-(3-phenyI)phenyI isobutylamine, the tide compound was 
10 prepared as a white solid (131 mg, 85%). MS (ESI): 5952 (M+H)+ 

b) N-[2^1-naph%l)thiaz^^ 
leucinyljhydrazide 

Following the procedure of 4(c), except substituting N-[2-<l-naphthyl)thiazol-4- 
15 ylcarbonyl]-N'-[N^4-^^ for 
N-Methyl-N^4-pyridiny^ tertbutoxycaibonyl ester, the title 

compound was prepared as a white solid (47 mg, 54%). MS (ESI): 495.2 (M+H)+. 



20 



Example 82 

Prolog pfN-f4-i^ 
vlcaibonvllhvdraride 



Following the procedure of Example 17(a)-17(c), except substituting 4- 
25 phenoxyphenylacetic acid for 4-phenoxyphenylacetic acid in step (a), the title compound 
was prepared as a white solid (134 mg, 67%). MS (ESI): 536.2 (M+H)+. 

Example §3 

30 ftepwtion Of N-r2-rN-bis^cvclopropv^ 
PYridfovlmethoxvca^ 

a) bis-(cyclopropylmethy l)amine 

Following the procedure of Example 9(a), except substituting 
35 axmnomethylcyclporopane for cyclopropylamine, the title compound was prepared as a 
colorless liquid (2.5 g, 96%). MS (ESI): 125.8 (M+H)+ 
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b)N-[2-fN-bis^cyclopropyInrethyl)a^ 
pyridinylmethoxycarbonyl>-L-leucinyl]hydiazide 

Following the procedure of Example l(a>l(h), except bis- 
(cyclorropyImethyl)arrime for cis-2,6^Iiinemylmorpholine in step (a) and 2- 
5 pyridyocarbinol for 4-pyridylcarbinol in step (f), the title compound was prepared as a 
yellow solid (115 mg, 30%). MS (ESI): 5153(M+H)+. 

Example 84 

10 Preparation gf N-r2-fN^doi>ropvl-N^^ 
fN-a-OTnnolinovlVI^leucinvnhvririiTiH*. 

Following the procedure of Example 56(a)-56(b), except substituting 2- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
15 white solid (125 mg, 59%). MS (ESI): 521.2 (M+H)+. 

Example 85 

Preparation of N-iN^8^uinoHnovlVT .-i e ii g tnvn.M»- p -r8-qiiinftiinvn^ i i1 ^|-4- 
20 vlcarbonvllhydraMrift 

a) N-[2^8^uinolmyI)thiazol^ylcarbonyl]hydrazide 

Following the procedure of Example 3(a>3(f), except substituting 8- 
bromoquinoline for 1 -bromo-4-methy lnaphthalene in step (d), the title compound was 
25 prepared as a pale yellow solid (0.306 g. 100%). MS (ESI): 271.2 (M+H)+. 

b) NW8^olmoyl>I^leucmy^ 

Following the procedure of Example 59(b>59(d), except substituting N-[2-(8- 
qumoUnyl)thiazol^ylcairbonyllhydra2ide for N-[2<l-naphmyl)tluazol-4- 
30 ylcarbonyljhydrazide in step (b), the title compound was prepared as a white solid (0. 1 1 1 g, 
66%). MS (ESI): 539.2 (M+H)+. 
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Example 8$ 

Preparation Of N-m-benzvIoxvcarfaonvl-L.leacinvl V>r-r2-n -nanhthvnthiaznl-^ 
vlcarbonvllhydrazide 

5 

FoDowing the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methy 1- 1 -naphthalene boronic acid in step (e) and N- 
benzyloxycarbonyl-L-leuciae for N-(4-pyridinylmethoxycaibonyl)-L-leucine in step (g), 
the title compound was prepared as a white solid (0.145 g, 60%). MS (ESI): 5173 
10 (M+H) + . 

Example 87 

Preparation of N-r2^^ctopropvl-N<vclopropv1mem^^ 
15 fN^3Kiirino»inovlVL-leiicinvllhvdngide 

Following the procedure of Example 56(a)-56(b), except substituting 3- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (150 mg, 75%). MS (ESI): 521.2 (M+H)+. 

20 

Example 88 

Preparation Of N-r2^^YClOProPYl-N<vclopronvliTOmvlamin^thi a zol^vl < athnn V ll.l^. 
fN-f3-isoauino1inovlVL-leucinvnhvdraMrii. 

25 

Following the procedure of Example 56(a)-56(b), except substituting 3- 
isoquinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared 
as a white solid (187 mg, 82%). MS (ESI): 521.1 (M+H)+. 

30 Example 89 

Preparation Of N42^-CYcloprePVl-N<VClOPropvlmemvlaminfi^hi a 2 ol-4-vlcariinnvn-N'- 
rN-r6-ouinolinovlV.I^»eucinvnhvdra7:idi> 

35 Following the procedure of Example 56(a)-56(b), except substituting 6- 

quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (155 mg, 59%). MS (ESI): 5213 (M+H) + . 
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Example 90 

Preparation of N-r2-rN-bis^cvcloim»vlmethvn ^ 
5 methYl-3-PYridmvlmethoxvcarix>nvlVT^lftiid nvnhvdn«iri ft 

Following the procedure of Example 83(a>83(b), except substituting 2-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was prepared as a 
yellow solid (105 mg, 46%). MS (EST): 529.3 (M+H)+. 

10 

Example 91 

Preparation of N^*n7ttIoxvca^^^ 
vlcarbonvlmvdrazide 

15 

a) N-benzyloxycart>onyl-L-b-terr-butyIalanine 

To a stirring solution of L-b-rm-butylalanine (1.0 g, 6.89 mmol) in water (2.1 mL) 
and 5 N NaOH (1.38 mL) at 0 °C was added benzyl chloroformate (13 g, 7.58 mmol) and 2 
N NaOH (3.8 mL) in ten alternating portions, over 1.5 h. After the additions are complete 
20 the mixture was stirred for another 30 min. at room temperature. The pH is then taken to 
10 and the mixture is extracted with ether (50 mL). The aqueous layer was acidified to pH 
3 with 3 N HC1 and extracted with ether (3 x 50 mL). The organic layers are combined, 
dried (MgS0 4 ), filtered and concentrated to yield the title compound as a colorless oil (1.59 
g.83%). MS(ESI): 278.2 (M+H)". 

25 

b) N-(N-benzyIoxycarbonyl-L-b-rc/t4)utylalanyl)-N'-[2-( l-naph%l)miazol^ 
ylcatbonyl]hydrazide 

Following the procedure of Examples 3(a>3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for 4-methy 1- 1 -naphthalene boronic acid in step (e) and N- 
30 benzyloxycarbonyl-L-tert-britylalanine for N^4-pyridmylrnemoxycarbonyl)-l^leucine in 
step (g), the title compound was prepared as a white solid (0.214 g, 87%). MS (EST): 531.3 
(M+H)+. 



80 



WO 98/48799 PCI7US98/08740 

Example 92 

Preparation of N-fN-benzvloxvcarbonvl^L-cvclop roDvlalanvlVN'-ri-f l-naphthvl*hi a ™l^i. 
ylcartogyHhydrazide 

5 

a) N-benzyloxycarbonyl-L-allylglycine 

Following the procedure of Example 91(a), except substituting L-allylglycine for 
L-teit-butylalanine, the title compound was prepared. 

10 b) N-benzyloxycarbonyl-L-cyclopropylalanine methyl ester 

Diazomethane (4.8 ramol in 18 ml Et20) was added to a solution of the compound 
of Example 92(a) (0.210 g, 0.48 mmol) in 1 ml Et20 at room temperature and was stirred 
for 5 minutes. Then Pd(OAc)2 (2 mg) was added and the reaction was stirred overnight, 
filtered through silica gel, concentrated in vacuo, and was used in the next reaction without 

15 further purification (205 mg, 95%). MS (ESI): 300.1 (M+Na) + . 

c) N-benzyloxycarbonyl-L-cyclopropylalanine 

Following the procedure of Example 1(g) except substituting N- 
benzyloxycartwnyl^cyclopropylalanine methyl ester for N-(4- 
20 pyridinylmethoxycarbonyl)-L-leucine methyl ester, the title compound was prepared as a 
white solid (165 mg, 82%). MS (ESI): 264.2 (M+H)+. 

d) N-(N-benzyloxycarbonyl-L-cyclopropylalany l)-N'-[2-( l-naphthyl)thiazol-4- 
ylcarbonyljhydrazide 

25 Following the procedure of Examples 3(a)-3(c) and 3(e>3(g), except substituting 1- 

naphthylboronic acid for 4-methyl-l -naphthalene boron ic acid in step (e) and N- 
benzyIoxycarbonyl-(L)-terr-butylalanine for N-(4-pyridinylrnethoxycartx>nyl)-L-leucine in 
step (g), the title compound was prepared as a white solid (0.054 g, 67%). MS (ESI): 
515.2 (M+H)+ 

30 
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Example ?3 

Preparation of N-r2-n-naphthvnthiarol^vk^ 
L-leucinvllhydrazide 

5 

a) methyl 3-9trifluoromethanesulfonyloxyphenylacetate 

To an oven-dried flask under Argon atmosphere containing sodium hydride (2.54 g, 
60% dispersion in mineral oil, 63.5 mmol) was added anhydrous pentane (20 mL). The 
slurry was stirred for 5 min, allowed to settle, most of the pentane was removed, and 

1 0 anhydrous THF (40 mL) was added. To this suspension was added a solution of methyl 3- 
hydroxyphenylacetate (9.99 g, 60.1 mmol) in anhydrous THF (20 mL) and the reaction was 
stirred at room temperature for 20 min. To this mixture was then added a solution of N- 
phenyltrifluoromethanesulfonimide (22.53 g, 63.1 mmol)) in anhydrous THF (40 mL) and 
the reaction was stirred at room temperature until TLC analysis indicated the complete 

15 consumption of starting material (1.5 h). The reaction was quenched by the addition of 

H2O (10 mL), concentrated to one half original volume, then diluted with CHCI3 (200 mL) 
and washed with H 2 0. The aqueous layer was washed with fresh CHCI3 (50 mL), the 
combined organic layers were washed with 10% Na2CC>3, H2O, and brine, then dried 
(MgS04), filtered and concentrated. Column chromatography of the residue (silica gel, 

20 5:95 EtOAc: hexanes, then 10:90 EtOAc: hexanes) gave 17.47 g of the tide compound. *H 
NMR (400 MHz, CDCI3) d 7.42 (m, 1H), 7.31-7.19 (m, 3H), 3.72 (s, 3H), 3.68 (s, 2H). 

b) methyl 3-(2-pyridyl)phenylacetate 

To a solution of the compound of Example 93(a) (6.86 g, 23.0 mmol) in anhydrous 
25 dioxane (100 mL) was added 2-pyridylstannane (8.89 g, 24. 1 mmol), LiCl (2.94 g, 69.3 
mmol), 2,6-di-tert-butyl-4-methylphenol (a few crystals), and Pd(PPh 3 )4 (632.1 mg, 0.55 
mmol). The reaction was protected from light with foil and heated to reflux overnight. The 
reaction was allowed to cool to room temperature and concentrated. Column 
chromatography of the residue (silica gel, 1:3 EtOAc: hexanes, then 1:2 EtOAc: hexanes) 
30 gave 3.85 g of the title compound: MS (ESI): 228. 1 (M+H)+. 

c) 3-(2-pyridyl)phenyl acetic acid 

Following the procedure of Examples 1(g), except substituting methyl 3-(2- 
pyridyl)phenylacetate for N-(4-pyridinylmethoxycarbonyl)-Heucine methyl ester, the title 
35 compound was prepared MS (ESI): 214.3 (M+H) + . 
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e) N-[2-( l-naphthyl)thiazoI^yl^ 
leucinyl]hydrazide 

Following the procedure of Examples 3(a)-3(c) and 3(e>3(g), except substituting 1- 
naphthylboronic acid for 4-methy 1- 1 -naphthalene boronic acid in step (e) and 3-(2- 
5 pyridyl)phenylacetic acid for NK4-pyridinylmethoxycarbonyl)-L-leucine in step (g), the 
tide compound was prepared as a white solid (0.149 g, 79%). MS (ESI): 578.1 (M+H) + . 

Example 94 

10 Preparation of N-r2-fN-bis-(cvclopropv1m e^^ 
picolinylrMeucinyl)hyd^i^ 

a) N-[2-[N-bMcycIopropylmethyl)an^ 
butoxycarbonyi-L-leucinyl)hydrazide 
15 Following the procedure of Example l(a)-l(d) and 1(h), except substituting bis- 

(cyclopropylmethyl)amine cyclopropylamine for cis-2,6-dimethylmorpholine in step (a) 
and N-tert-butoxycarbonyl-I^leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in 
step (h), the title compound was prepared as an orange oil. MS (ESI): 480.3 (M+H) + . 

20 b) N-[2-[N-bis-(cyclopropylmethy0 
leucinyl)hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cycIopropylme%l)amino]thiazol-4-ylc^ 

leucinyl)hydrazide for N-[2-(N-cyclopropyl-N-cyclopropylmethylamino)thiazol-4- 
25 ylcaibonyl]-N'-(N-r£rr-butoxyc^ubonyl-L4eucinyl)hydrazide in step (a), the tide compound 
was prepared as a yellow solid (74 nig, 41%). MS (ESI): 485.3 (M+H) + . 

Example 95 

30 Preparation of N-m-benzvloxvcarbonv1-I^1 eucinvlVN , -r2-rN-hi^ 
(cvclopropvlmethvnaminolthiazol-4-vlcai bonvllhvdrazide 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting bis- 
(cyclopropylmethyl)amine for cis-2,6-dimethylmorpholine in step (a) and N- 
35 bejnzyloxycarbonyl L-leucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (h), 
the tide compound was prepared as as a yellow solid (140 mg, 69%). MS (ESI): 514.3 
(M+H)+ 
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Example 96 

Preparation <rf N-r2^^vc|opropvl-N^^ 

5 rN-r6-methvlnicorinQv1VT.-1 eucinvnhvdraridft 

a) frmethylnicotinic acid 

Following the procedure of Example 1(g), except substituting methyl-6- 
methylnicotinate for N-{4-pyridinyImedioxycarbonyl>L-leucine methyl ester, the title 
10 compound was prepared as a white solid (506 mg, 100%). MS (ESI): 137.9 (M+H)+ 

b) N-[2-(N<:yclopropyl-N-cyc^^ 
methylnicotinoyl)-L-leucinyl]hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting 6- 
1 5 methy Inicotinic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (150 mg, 41%). MS (ESI): 485.4 (M+H)+. 

Exaippfc 97 

20 Preparation of N-r2-(N^velQpropvl-N^ 

rN-(2-methvlnicotinovlVI^leuein vllhvdra7jd e 

a) 2-methylnicotinic acid 

Following the procedure of Example 1(g), except substituting methy 1-2- 
25 methylnicotinate for N-(4«pyridinylmethoxycarbonyl>L-leucine methyl ester, the title 
compound was prepared as a white solid (1.6 g, 100%). MS (ESI): 138.2 (M+H)+ 

b) N-[2-(N-cyclopropyl-N-cycto^ 
methylnicotinoyl)-I^leucinyl]hydrazide 

30 Following the procedure of Example 56(a>56(b), except substituting 2- 

methylnicotinic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (170 mg, 71%). MS (ESI): 485.3 (M+H)+. 
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Example 98 

Preparation of N-r2-(N<vclopropvl-N^clopropyl me^ 
rN-f3>methvlisonicotinov1VL-1eucinvnhvdraTide 

FoUowing the procedure of Example 56(a)-56(b), except substituting 2- 
methylpyridine-4-carboxylic acid for picolinic acid in step (b), the title compound was 
prepared as a white solid (120 mg, 57%). MS (ESI): 485.2 (M+H)+ 

Example 99 

Preparation of N-r2-(N^Vcloprppvl-N^^ 
fN-(8-quinolinovlVL-leu cinvllhvdrazide 

Following the procedure of Example 56(a)-56(bX except substituting 8- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
white solid (200 mg, 94%). MS (ESI): 521.2 (M+H)+ 

E^Iiple 100 

Preparation of N-r2-fN-bts-rcvcloprop vlmethvnaminoUhiazol^vlcaibonvll-N , .rN^^ 
quinolinovlVL-leucinvllhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopropylmethyl)ammo]thiazol^ 

leucinyl)hydrazide for N-[2-(NK;yclopropyl-N^yclopropyimethylamino)thiazol-4- 
ylcarbonyl]-^-(N-rm-bmoxycarbonyl-L4eucinyl)hydrazide in step (a) and 8- 
quinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared as a 
yellow solid (25 mg, 12%). MS (ESI): 535.3 (M+H)+. 

Example 101 

Preparation <rf N-f2-rN-bis-( cvclopropvlmethvnaminolthi a zol-4-vlcarbon vll-N^-rN-r^^ 
isoquinolinovlVL-leucinvllhvdra^H ft 

Following the procedure of Example 56(a)-56(b), except substituting N-[2-[N-bis- 
(cyclopropylmethyl)ammo]thi^ 
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leucinyl)hydrazide for N-[2-(N^yclopropyl-N^yclopropylmethylamino)thiazol-4- 
ylcaibonyl]-N , -(N-terT-butoxyc^^ in step (a) and 3- 

isoquinolinecarboxylic acid for picolinic acid in step (b), the title compound was prepared 
as a yellow solid (25 mg, 10%). MS (ESI): 535.3 (M+H) + . 

5 

Example? |Q? 

PrerorationofN42-r4-(2.2Kiimethvl^^ 
(8-QuinolinovlVL-leucinvl1hvdra2ide 

10 

a) 4-bromo- 1-naphthol 

To a vigorously stirred suspension of 1,4-dibromoiraphthalene (15.3 g, 53.7 mmol) 
in hexane/THF (300 raL) at -78 °C was added n-butyllithium (22.3 mL, 56.4 mmol, 2.5 M 
in hexane) dropwise. After stirring for an additional 30 min. at -78 °C, 

15 bis(trimethylsUyl)peroxide (1 1 g, 61 .8 mmol) [Taddei, M., Ricci, A., Synthesis, 1986, 633] 
was added slowly via syringe. After warming to room temperature and stirring an 
additional 3 h, the mixture was diluted with ethyl acetate and washed with 1 N HC1 then 
brine. Hie organic layer was dried (MgSC>4), filtered and concentrated. The residue was 
purified by column chromatography (silica gel, ethyl acetate/hexane) to yield the title 

20 compound as an off-white solid (6.5 g, 54%). MS (ESI): 221 . 1 (M+H)". 

b) 4-bromo- 1-naphthyl /err-butyl ether 

Following the procedure of Example 39(a), except substituting 4-bromo- 1-naphthol 
for 4-bromomethylbenzoic acid, the title compound was prepared as a colorless oil (2.34 g, 
25 62%). *H NMR (400 MHz, CDC1 3 ) d 8.28 (d, 1H), 8.18 (d, 1H), 7.67 (d, 1H), 7.60 (t, 1H), 
7.54 (t, 1H), 7.01 (d, 1H), 1.51 (s, 9H). 



c) ethyl 2-(4-rm-butoxy-l-naphthyl)thia2ole-4-carboxylate 

Following the procedure of Example 3(a>3(e), except substituting 4-bromo- 1- 
30 naphthyl tot-butyl ether for l-bromo-4-methylnaphthalene in step (d), the title compound 
was prepared as a white solid (0.783 g, 67%). MS (ESI): 356.2 (M+H)+. 

d) ethyl 2-(4-hydroxy-l-naphthyl)thiazole-4-carboxylate 

Following the procedure of 4(c), except substituting ethyl 2-(4-/err-butoxy-l- 
35 naphthyl)thiazole-4-carboxylate for N-Methyl-N-(4-pyridinylmethoxycarbonyl)-L-leucine 
terrbutoxycarbonyl ester, the title compound was prepared as a yellow solid (0.580 g, 88%). 
MS (ESI): 300.1 (M+H) + . 
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e) ethyl 2- [4K2-N^^iimethylaminoethoxy )- 1 -naphthy l)thiazole-4-carboxylate 

FoUowing the procedure of Example 28(d), except substituting ethyl 2-{4-hydroxy- 
l-naphthyl)thiazole-4-carboxylate for ethyl 2-(2-hydroxy- 1 -naphtby l)thiazole-4- 
5 carboxylate and 2^N,N^ime%lamino)ethanol for benzyl alcohol, the title compound was 
prepared as a white solid (0.097 g, 52%). MS (ESI): 371.3 (M+H)+ 

0 N-(8-quinoIinoyl)-L-leucine methyl ester 

FoUowing the procedure of Example 1(h), except substituting L-leucine methyl 
10 ester hydrochloride for N-[2-(cis-2,6^1imethyl^morpholino)thiazol-4- 

ylcarbonyl]hydrazide and 8-quinoline carboxylic acid for N-(4-pyridylmethoxycarbonyl)- 
L-leucine, the title compound was prepared as a white solid (0.637 g, 41%). MS (ESI): 
301.2 (M+H)+ 



15 g) N-(8-qumolmoyl>Heucine 

Following the procedure of Example 1(g), except substituting N-(8-quinolinoyl)-L- 
leucine methyl ester for N-(4-pyridylmethoxycarbonyl>-L-leucine methyl ester, the title 
compound was prepared as a white solid (0.150 g, 25%). *H NMR (400 MHz, CDC1 3 ) d 
8.89 (t, 1H), 8.78 (d, 1H), 8.21 (d, 1H), 7.90 (d, 1H), 7.57 (t, 1H), 7.43 (t, 1H), 4.88 (m, 

20 1H), 1.92 (m, 3H), 1.03 (m, 6H). 

h) N-[2-[4-(2,2^methylamin^ 

Following the procedure of Example 1(d), except substituting ethyl 2-[4-(2-N,N- 
dimethylammoethoxyH-naph%l]thi^ for ethyl 2-(cis-2,6-dimethyl-4- 

25 morpholino)thiazole-4-carf>oxylate, the title compound was prepared as a yellow solid 
(0.091 g, 100%). MS (ESI): 357.2 (M+H)+ 

i) N-[2-[4-(2,2-dimethylaminoethoxy 
quinolinoyl)-L-leucinyl]hydrazide 

30 Following the procedure of Example 1(h), except substituting N-[2-[4-(2^- 

dimethylaminoethoxyH-naphthyllthi^ for N-[2-(cis-2,6- 

dimethyl-4-morpholino)thiazol-4-ylcarbonyl]hydr^ and N-(8-quinolinoyl)-L-leucine 
for N-(4-pyridylmethoxycarbonyl>-L-leucine, the title compound was prepared as a yellow 
solid (0.050g, 31%). MS (ESI): 625.2 (M+H)+ 

35 
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Example |03 

Preparation Qf N42-fN-eyc|opropy1-N^vcto^ 
fN-(7-quinolinovlVL-leucinvl1hvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting 7- 
quinolinecarboxylic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (100 mg, 50%). MS (ESI): 521.2 (M+H)+ 

10 Example 104 

Preparation of N-re-rN-bis^cvclopropvlmethy^ 
methvlnicotinovlVI^leucinvllhvdraridft 

15 Following the procedure of Example 56(a>56(b), except substituting N-[2-[N-bis- 

(cyciopropyiraethyl)amino]thia^ 

leucinyl)hydrazide for N-[2-(N^:yclopropyl-NK:yclopropylmethylamino)thia2ol-4- 
ylcarbonyl]-tf -(N-terf-butoxyca^^ in step (a) and 6- 

methylnicotinic acid for picolinic acid in step (b), the title compound was prepared as a 
20 yellow solid (40 mg, 15%). MS (ESI): 4993 (M+H)+ 

Example IQg 

Preparation of frJ-f Z-r N - bis^cyclopropvl i roft 
25 L-prolinvl-L-leucinvnhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-methyl-L- 
proline for picolinic acid in step (b), the tide compound was prepared as a white solid (62 
mg,48%). MS (ESI): 477.3 (M+H)+ 



30 



35 



Example 106 

PrypftratiQn Qf N-q*-ten^oxYcartM^^ 
vlcaybpnYHIhYdra^de 

Following the procedure of Examples 3(a>3(c) and 3(e)-3(g), except substituting 1- 
naphthylboronic acid for4-methyH-naphthalene boronic acid in step (e) and N- 
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benzyloxycarbonyl-L-norvaline for N^4-pyridinylmethoxycarbonyl)-I^leuciiie in step (g), 
the title compound was prepared as a white solid (180 mg, 96%). MS (ESI): 503.2 
(M+H)+ 

5 Example 107 

Fraction of N^-ben^ 
YtCTbQftYllhytfra^de 

10 Following the procedure of Examples 3(a>3(c) and 3(e>3(g), except substituting 1- 

naphthylboronic acid for 4-methyl- 1 -naphthalene boronic acid in step (e) and N- 
benzyloxycaibonyl-L-isoleucine for N^4-pyridinylmethoxycarbonyl)-l^leucine in step (g), 
the title compound was prepared as a white solid (167 mg, 87%). MS (ESI): 517.1 
(M+H) + . 

15 

Example 108 

Preparation of N-fN>(4-dimethvlaminom ethvlbenzovn-L-leucinvn-N^p r -f 1 - 
naphthvnthiazol-4-vlcarbonvnhvdrazide 

20 

a) methyl 4^^-dimethylaminomethyl)ben2oate 

Methyl 4-(bromomethyl)benzoate (2.0 g, 8.73 mmol) was added to a saturated 
solution of dimethylamine in methanol. After stirring for 25 min, the solution was 
concentrated and the residue was partitioned between IN NaOH and ethyl acetate. The 
25 organic layer was washed with saturated brine, dired (MgS0 4 ), filtered, and concentrated to 
provide the title compound as a colorless liquid (1.67 g, 99%). *H NMR (250 MHz, 
CDC1 3 ) d 8.00 (d, 2H), 739 (d, 2H), 3.91 (s, 3H), 3.47 (d, 2H), 2.25 (s, 6H). 

b) 4^JNniin^ylaminomethyl)benzoic acid 

30 Following the procedure of Example 1(g), except substituting methyl 4-(NJNI- 

dimethylaminomethyI)benzoate for N-(4-pyridinylmethoxycarbonyl)-L-leucine methyl 
ester, the tide compound was prepared as a white solid (1.6 g, 100%). *H NMR (400 MHz, 
CD3OD) d 7.94 (d, 2H), 7.36 (d, 2H), 3.64(s, 2H), 2.35 (s, 6H). 

35 c) N-|>f>(4-d^thylaminomethylbenzoyl)-L-leucinyl] 
ylcarbonyI]hydrazide 
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Following the procedure of Example 59(a>59(d), except substituting 4-(N,N- 
dimethylarninomethyl)benzoic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (87 mg, 61%). MS (ESI): 544.2 (M+H) + . 

5 Example 109 

Preparation Of N-fN^bengvloxvcaawnvl^norleucin vlVN^r^-n -naphthvnthiaznl-4- 
yjca^nynhydraricte 

10 Following the procedure of Examples 3(a)-3(c) and 3(e)-3(g), except substituting 1- 

naphthylboronic acid for 4-methyM-naphthalene boronic acid in step (e) and N- 
benzyloxycarbonyl-L-norleucine for N-(4-pyridinylmethoxycarbonyl)-L-leucine in step (g), 
the title compound was prepared as a white solid (184 mg, 96%). MS (ESI): 517.1 
(M+H)+ 

15 

Example HQ 

PrepftretjonQfN-m-(4^ 
naphthYnthiazol^vlcarbonvllhvdrazide 

20 

a) 4-(NJ*-dimethylamino)benzyl alcohol 

To a stirring solution of the compound of Example 108(a) (1.63 g, 8.4 mmol) in 25 
mL of ether, cooled to 0 °C, was added dropwise a 1 M solution of lithium aluminum 
hydride (8.4 mmol, 8.4 mL). After 5 min, the reaction was quenched by the addition of 
25 water (0.33 mL), 15% aqueous NaOH (0.33 mL) and water (1 .0 mL). The precipitate was 
removed by filtration, washed with ether 2 times and the filtrate was concentrated to 
provide the title compound as a coloriess oil (1.36 g, 98%). *H NMR (250 MHz, CDC1 3 ) d 
7.32 (d, 2H), 7.28 (d, 2H), 4.68 (s, 2H), 3.41 (s, 2H), 2.22 (s, 6H). 

30 b) N-[N<4^1imeftylammom 

naphthyl)thiazol-4-ylcarbonyl]hydrazide 

Following the procedure of Example l(e)-l(h), except substituting 4-(N,N- 

dimethylamino)benzyl alcohol for 4-pyridylcarbinol in step (f) and N-[2-(l- 

nq)hthyl)thiazol^ylcarbonyl]hydrazide for N-[2-(cis-2,6Kiimethyl-4-morpholino)thiazol- 
35 4-ylcarbonyl]hydrazide, die tide compound was prepared as a white solid (186 mg, 87%). 

MS (ESI): 574.3 (M+H)+. 
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E*ajpple mi 

Preparation of N-m-tei^lpxvcaito^ 
4-yJcaH>gnynhydra?ic^ 

5 

Following the procedure of Example 27(a>27(c), except substituting N- 
beilzyloxycarbonyl-L-norvaline for 2-(3-phenylphenyl>4-methylpentanoic acid in step (c), 
the title compound was prepared as a white solid. MS (ESI): 559.0 (M+H) + . 

10 Esmiplen? 

Preparation of N-r2^^cloDropvl-N^vc1opropvlniethvlamin olthiazol^vlcarfaonvl VNT- 
rN^methvlimidazol-S-vlcaibonvlVL-leucinvnhvdraztde 

1 5 Following the procedure of Example 56(a)-56(b), except substituting 4- 

methylimidazole-5-carboxylic acid for picolinic acid in step (b), the tide compound was 
prepared as a white solid (100 mg, 65%). MS (ESI): 474.3 (M+H) + . 

Example 113 

20 

Preparation of N-rN44-f4-mon>holinomethvnben2ovn^leucinvl VN > -r2^1- 
naDhthvnthiazol-4-vlcaibonvll hvdrazide 

Following the procedure of Example 108(a)-108(c), except substituting moipholine 
25 for dimethy Imaine in step (a), the title compound was prepared as a white solid (0.097 g, 
51%). MS (ESI): 586.2 (M+H)+ 

Example J14 

30 Preparation of N-rN-(2-methv^^ 
Vlcarbopynhydragide 

Following the procedure of Example 59(a>59(d), except substituting 2- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
35 prepared as a white solid (0.103 g, 60%). MS (ESI): 502.2 (M+H)+ 



91 



WO 98/48799 



PCT/US98/08740 



Preparation of N-rN^fr-methvlnicotino^^ 

5 

FbUowing the procedure of Example 59(a)-59(d), except substituting 6- 
methylnicotinic acid for 8-quinolinecarboxyIic acid in step (d), the title compound was 
prepared as a white solid (0.134 g, 79%). MS (ESI): 502.2 (M+H)+ 

10 Example U6 

Preparation of N-rN^4-methvlimidarol^^ 
naphthvnthiazol^vlcaibonvnhvdrazide 

15 a) N-terX-butoxycarbonyl-L-ally Iglycine 

To a stirring solution of L-allylglycine (6.28 g, 54.5 ramol) in dioxane/water/1 N 
NaOH (1 10 mL/55 mL/55 mL) at 0 °C was added di-rm-butyl dicarbonate (12.5 g, 57.2 
mmol). After stirring for 30 min., the solution was concentrated and redissolved in 60 mL 
of water. A layer of ethyl acetate was added and the aqueous layer was acidified to pH 3 

20 with 0.3 N KHSO4. The aqueous layer was extracted with ethyl acetate (2 X). The organic 
layers were combined, washed with water (2 X), dried (MgSO^, filtered and concentrated 
to yield the title compound as a white solid (10. 1 1 g, 86%). MS (ESI): 453.2 (2M+Na) + . 

b) N-[N^4-methylimidazol-5-ylc^^ 
25 ylcarbonyljhydrazide 

Following die procedure of Example 59(a)-59(d), except substituting N-rm- 
butoxycarbony 1-L-ally Iglycine for N-te/t-butoxycarbonyl-L-leucine in step (b) and 4- 
methy limidazole-5-carboxy lie acid for 8-quinolinecarboxylic acid in step (d), the tide 
compound was prepared as a white solid (0.112 g, 67%). MS (ESI): 475.1 (M+H)+ 

30 

ExamglsJlU 

Preparation of N^-b-/ert-butoxvcar^^ 
cvclopropvlmethvlaminolthiazol^vlcaibonvllhvdrayjdft 

35 

a) N-rm-butoxycarbonyl-L-b-rcn-butylalanine 
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Following the procedure of Example 1 16(a), except substituting L-fert-butylalanine 
for L-allylglycine, the title compound was prepared as a white solid (2.36 g, 70%). 
MS(ESI): 2683(M+Na)+. 

5 b) N-(N-b-rerr-butoxycarbonyl-L-teit-butylalanyl)-N'-[2-(N-cyclopropyI-N- 
cyclopropylmeuylammo)thiazol^ylcarbonyl]hydrazide 

FoUowing the procedure of Example l(a>l(d) and 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for ds-2,6^imethylmorpholine in step (a) and N- 
ttrr-butoxycarix>nyl-L-b-iert-butylalanine for NK4-pyridmylmemoxycarbonyl)-L-leucine 
10 in step (h), the title compound was prepared as a white solid (0.96 g, 100%). MS (ESI): 
480.3 (M+H)+. 

Example 118 

15 Preparation of N-r2^^clonrOPVl-NH:vclonroDvlmethvl a m ino^i a y/>l^vIcariw n vn-N'- 
rN-f8-auinolinovl VL-b-terf-butvlalanv11hvrfraTirii> 

Following the procedure of Example 56(a>56(b), except substituting N-Qi-b-tert- 
butoxycaroonyl-L-tert-butylalanyl)-N , -[2-(N-cyclopropyl-N- 
20 cyclopropylmemylanuno)Aiazo^ for N-[2-(N<yclopropyl-N- 

cyclopropylnie*ylammo)miazol^ylc^ 

leucinyl)hydrazide in step (a) and 8^uinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (160 mg, 82%). MS (ESI): 535.3 
(M+H)+ 

25 

Example H9 

Preparation of N-rN^memvlimidazol-S-vlcaThon y lVL-h-tert-hntvlalanvn-N'-l^-ri- 
Haphthvnthiazol-4-vlcaTbonvnhvdrariHp. 

30 

Following the procedure of Example 59(a)-59(d), except substituting N-/ert- 
butoxycarbonyl-L-b-terr-butylalanine for N-fert-butoxycarbonyl-Ueucine in step (b) and 
4-memylimidazole-5-carboxyUc acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.096 g, 58%). MS (ESI): 505.2 (M+H)+. 

35 

Example 120 
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PreparatjQii pf N-rc^^clopronvl-N^clopronvlmeftvlam^ 
fN^methylimidazol-S-vlcaibonvlVT^h- fgft-butvlalanv nhvrfra^^^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-terr- 
5 butoxycarbonyI-L-tert-butylalanyl)-N , -[2-(N-cyclopropyl-N- 

cyclopn>pylmemylanmo)thiazoI^yl^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmemylanuno)tbiarol^ 

leucinyl)hydrazide in step (a) and 4-methylimidazole-5-caiboxylic acid for picolinic acid ii 
step (b), the tide compound was prepared as a white solid (180 mg, 78%). MS (EST): 
10 488.2 (M+H)+. 

Example 121 

Preparation of N-r2^1-naphthvnthiazo1-4-vlcarhonvl1- N '-m-p irn1in»Yl-T ,^t.„. 
15 butvlalanvnhvdraTiHt» 

Following the procedure of Example 59(a)-59(d), except substituting N-/m- 
butoxycarbonyl-l^b-tert-butylalanine for N-tert-butoxycarbonyl-L-leucme in step (b) and 
picolinic acid for 8-quinolinecaiboxylic acid in step (d), the tide compound was prepared as 
20 a white solid (0.098 g, 62%). MS (ESI): 502.3 (M+H)+. 

Example 122 

Preparation of N-r2-n-naphthv1Hhiazol-4-vlc a rhnnvn-N'-f N -f8-a U ino1innvlVf -h-„>„_ 
25 butvlalanvnhyrirarirfP 

Following the procedure of Example 59(a)-59(d), except substituting N-terx- 
butoxycaibonyl-L-b-terT-butylalanine for N-rcrf-butoxycarbonyl-Heucine in step (b), the 
tide compound was prepared as a white solid (0.083 g, 46%). MS (EST): 552.2 (M+H)+. 

30 

Example 123 

Preparation of N-r?^1-naphwvl'>thia7ol-4-vi ca Thnnvi i.N > -rN-pi C niinnY|-T r 

allvlplvciny^liv^TfHA 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-aUylglycine forN-terr-butoxycaibonyl-L-leucine in step (b) and 
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picoiinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as 
a white solid (0.141 g, 84%). MS (ESI): 472.2 (M+H)+. 

Example 124 

5 

cvclopropvlalanvnhvdrazide 

a) N-/m-butoxycart)onyl-I^b^yclopropylalanine methyl ester 

10 To a stirring solution of the compound of Example 116(a)(7.81 g, 36.3 mmol) in 

ether (100 mL) at 0 °C was added a solution of diazomethane (made from 10 eq of 1- 
methyl-3-nitro-l-nitrosoguanidine in ether (500 mL) and 40% NaOH (500 mL) at 0 °C). 
After stirring for 10 min., Pd(OAc)2 (0-300 g) was added to the solution. After 20 min., the 
solution was concentrated and the residue was filtered through a short plug of silica gel to 

15 remove unused catalyst Concentration of the solution yielded the title compound as a 
golden yellow oil (8.29 g, 99%). *H NMR (400 MHz, CDC1 3 ) d 5.17 (d, 1H), 4.39 (m, 
1H), 3.73 (s, 3H), 1.66 (t, 2H), 1.44 (s, 9H), 0.68 (m, 1H), 0.49 (m, 2H), 0.08 (m, 2H). 

b) N-fm-butoxycarbonyl-L-b-cyclopropylalanine 

20 Following the procedure of Example 1(g), except substituting N-ferr- 

butoxycarbonyl-L-b-cyclopropylalanine methyl ester for N-(4-pyridinylmethoxycaibonyl> 
L-leucine methyl ester, the title compound was prepared as a golden yellow oil (6.37 g, 
82%). MS (ESI): 252.3 (M+Na)+ 

25 c) N-[2-(l-naphthyl)thia^ 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-cyciopropylalanine for N-rcrr-butoxycarbonyl-L-leucine in step (b) 
and picoiinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 14 g, 71%). MS (ESI): 486.1 (M+H)+ 

30 

Example l?g 

Preparation QfN-rN^6-methvlnicotinovlVL-h^v C 1n p r nDvlalanvH-N^r^U 
naphthvnthiazol-4-vlcarbonv llhvdrazidft 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-rm- 
butoxycarbonyl-L-b-i^rciopropylalanine for N-^rt-butoxycarbonyl-L-leucine in step (b) 
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and 6-methylnicotinic acid for 8-quinolinecaiboxylic acid in step (d), the title compound 
was prepared as a white solid (0.097 g, 59%). MS (ESI): 500.1 (M+H)+ 

pyampfc \fa 

5 

Preparation of N-rN^4-methvlimidazol-5-^ _ 
naphthvDthiazol^vlcaibonvllhvdrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-rm- 
10 butoxycarbonyl-L-b-cyclopropylalanine for N-tert-butoxycarbonyl-L-leucine in step (b) 

and 4-methylimidazole-5-caiboxylic acid for 8rquinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.095 g, 59%). MS (ESI): 489.1 (M+H)+ 

Example 127 

15 

Preparation of N-f2-a-naphthvnthia7x>1^ .k. 
cvclopropvlalanvUhydrarirte 

Following the procedure of Example 59(a>59(d), except substituting N-tert- 
20 butoxycarbonyH^b^yclopropylalanine for N-rm-butoxycarbonyl-L-leucine in step (b), 
the title compound was prepared as a white solid (0.138 g, 78%). MS (ESI): 536.2 
(M+H)+ 

J&tfunple ]|23 

25 

PrerM^QnQfN-rN^6^^ 

4-vlcarbonvnhyrfni7idft 

Following the procedure of Example 59(a)-59(d), except substituting N-/m- 
30 butoxycaibonyl-Lrb-ierr-butylalanine for N-rm-butoxycarbonyl-L-leucine in step (b) and 
6-methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.124 g, 73%). MS (ESI): 516.1 (M+H)+ 

EMUPple 129 

35 

Preparation of N-f2-(N-CYclopn)pv^N>cvclo P roPvlmethvlamin^thi ^^ ^ vlcaAnnyll-N-- 
(N-picolinovl-I^^rt-butvlalanvnhyH ra ^H^ 
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10 



Following the procedure of Example 56(a)-56(b), except substituting N-(N-b-^rr- 
butoxycarbonyl-I^tert-butyM^ 

cyclopropylmethylamino)thi^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol^^ 

leucinyl)hydrazide in step (a), the title compound was prepared as a white solid (143 mg, 
83%). MS (ESI): 485.1 (M+H)+. 

Example 130 
Preparation of N-r;^s?Yctop^^ 

fN-f3-isoauinolinovlVL-b -rgrr-butvlalanvl1hvdrazide 

Following the procedure of Example 56(a>56(b), except substituting N-(N-b-tert- 
15 butoxycarbonyl-I^tert.butylalanyl)-N , -[2^^clopropyl-N- 

cyclopropylme%lamino)thiazol^ylcaibonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiara^^ 

Ieucinyl)hydrazide in step (a) and 3-isoquinolinecarboxylic acid for picolinic acid in step 
(b), the title compound was prepared as a white solid (138 mg, 85%). MS (ESI): 535.1 
20 (M+H)+ 

Example 131 

PlTOMiration of N^-te/t-butoxvcarbonvU ^ h-cvclopropv1alanvlVN , .r2-m-cvclQprnp y1-N- 
25 cvclODropvlmethvlaminQ^th iazol^vlcai^nvnhvdra^dR 

Following the procedure of Example l(a>l(d) and 1(h), except substituting N- 
cyclopropylmethyl cyclopropylamine for cis-2,6-dimethylmoipholine in step (a) and N- 
f e^butoxycarbonyl-I^^ for N-(4>pyridinylmethoxy(^rbonyl).L-leucine 

30 in step (h), the title compound was prepared as a white solid (1 .375 g, 76%). MS (ESI): 
464.2 (M+H)+. 



Example 1 32 



35 Preparation of N42-fl^clODropvlmeth v 1 ^ 
rrretl)vl-3-PYridinv)ire^ 
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5 



10 



15 



Following the procedure of Example l(a>l(h), except substituting N-cyclopropyl 
propylamine for cis-2,6<limethylmorpholine in step (a) and 6-methyl-3-pyridylcarbinol for 
4-pyridyIcarbinol in step (f), the title compound was prepared as an orange solid (84 mg, 
33%). MS (ESI): 517.3 (M+H)+ 

Example? 133 

Prepa^onpfN-fN^^ 
vlcarbonvllhvdraride 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-allylglycine for N-rm-butoxycarbonyl-L-leucine in step (b) and 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared prepared as a white solid (0.097 g, 66%). MS (ESI): 486.1 (M+H) + . 

Example 134 



Preparation of N-f2-H-naDhthvnthia^^ 

fliivteivtinYllhvdirratis 

20 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-allylglycine for N-fm-butoxycarbonyl-L-leucine in step (b), the title 
compound was prepared as a white solid (0.105 g, 74%). MS (ESI): 522.1 (M+H)+ 

25 Example 135 

Preparation of N-r2-n-naphthvn^ 
cvclopropvlalanvllhydrazide 



Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxy(^rbonyl-L-b^yclopropylalamne for N-^/t-butoxycarbonyl-L-leucine in step (b) 
and 2^uinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.151 g, 86%). MS (ESI): 536.3 (M+H) + . 



98 



WO 98/48799 



PCT7US98/08740 



Example 136 

Preparation of N-fN-G-isoauinotinftvlU -h-cvclopropvl a l a^vn-N• -naphthyhthi^ l. 
4-vlcaibonvllhvdTazirie 

FoUowing the procedure of Example 59(a)-59(d), except substituting H-tert- 
butoxycarbonyl-L-b-cyclopropylalanine for N-/ert-butoxycarbonyl-L-leucine in step (b) 
and 3-isoquinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.145 g, 82%). MS (ESI): 536.1 (M+H)+. 

Example 137 

Preparation of N-fN-(l-iscHluinolinovlVL-lw:vclonropv1 a l anvll-N'-r2-ri-nap hthvnrhi a Tn1- 
4-vlcarbonvnhvdrazide 

FoUowing the procedure of Example 59(a)-59(d), except substituting U-tert- 
butoxycarbonyl-L-b^clopropylalanine for N-icrt-butoxycarbonyl-L-leucine in step (b) 
and 1-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.143 g, 81%). MS (ESI): 536.1 (M+H)+. 

Example 138 

Preparation Of N-r2-(1-naphthvnthiazol-4-vlcartionvn-N'.r K r-r7-q U ino1mnylVT ,h- 
cyclopropYlalanvllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine forN-fert-butoxycarbonyl-Heucine in step (b) 
and 7-quinolinecarboxyUc acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.138 g, 78%). MS (ESI): 536.1 (M+H)+. 

Example 139 

Preparation of N-f2-(Ns:VCl0WX>PVl-N^cloDroDvlni e thv» a m ino^ia7^1^-vlcarhonv1].N'. 
rN^S-quinolinovlVL-b-cvclonroovlalanyl^Y^py^A 

FoUowing the procedure of Example 56(a)-56(b), except substituting N-(N-rc/t- 
b«oxycarbonyl-L^W7clopropylalanyl)-N'-l2-(N-cyclopropyl-N- 
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cyclopropylmethylamino)thiazoI^ylcaibonyl]hydrazi^ for N-[2-{N-cyclopropyl-N- 
cyclopropylme%laniino)thiazol^ 

leucinyl)hydrazide in step (a) and 8-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (120 mg, 73%). MS (ESI): 519.1 
5 (M+H)+ 

Example 140 

Preparation of N42-(N^vtiQPropvl-N^ 

10 fN-(4-methylimidazQl^^ 

Following the procedure of Example 56(a)-56(b), except substituting N^-tert- 
butoxycarbonyl-L-b^clopropylalanyl)^ 

cyclopropylmethylamko)tW^ for N-[2-(N-cyclopropyl-N- 

15 cyclopropylmethylamino)thia^ 

leucinyl)hydrazide in step (a) and 4-methylimidazole-5-caiboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (120 mg, 81%). MS (ESI): 

472.1 (M+H)+. 

20 Example 141 

Preparation of N-r2^^vcloPt^Dvl-N-cvclonronvlmethvlamin o)thia2o1^v1caibonv11^ 
rN>(3-isoquinolinovlVI^lw:vc1op TopvlaIanvnhvdrazide 

25 Following the procedure of Example 56(a>56(b), except substituting N-(N-terf- 

butoxycarbonyl-L-b^yclop^ 

cyclopropylmethylamino)th^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)ttoazol^ 

leucinyl)hydrazide in step (a) and 3-isoquinolinecarboxylic acid for picolinic acid in step 
30 (b), the title compound was prepared obtained as a white solid (140 mg, 82%). MS (ESI): 

519.2 (M+H)+. 
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Preparation of N-f2-(N^vclopropvl-N^c to^ 
rN^6-methvlnicotinovlVL-b^vclopropv1 alanvl1hvdrazide 

5 

FoDowing the procedure of Example 56(a>56(b), except substituting N-fN-tert- 
butoxyc^uftonyl-L-b-cydopropylal^ 

cyclopropylmethylamino)thi^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)tbiazol^ 
10 leucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (105 mg, 62%). MS (ESI): 483.2 (M+H) + . 

Example 143 

15 Preparation of N-rN-(4-methvlimida m l -5>vlcaiix>nvlVL-norleucinvlV^>r2>r U 
naphthvnthiazol-4-vlcarbonvllhvdray.irift 

Following the procedure of Example 59(a>59(d), except substituting N-teit- 
butoxycarbonyl-L-nbrleucine for N-rm-butoxycaibonyl-L-leucine in step (b) and 4- 
20 methyhmidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.112 g, 70%). MS (ESI): 491.1 (M+H) + . 

Exampfc 144 

25 Preparation of N42-T 1 -naphthvnthiazQl-4-v lcarbonvll-.N^fN-picolinnvM 
norleucinyOhydrazide 

Following the procedure of Example 59(a>59(d), except substituting N-tert- 
butoxycaibonyl-L-norleucine for N-r^it-butoxycarbonyl-L-leucine in step (b) and picolinic 
30 acid for 8-quinolinecarboxylic acid in step (d), the tide compound was prepared as a white 
solid (0.114 g, 72%). MS (ESI): 488.2 (M+H)+. 
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Example 145 

Preparation of N-te^l-naphthvnthi^^ . 
norleucinvIlhydrazidB 

Following the procedure of Example 59(a>59(d), except substituting N-tert- 
butoxycarbonyl-I^norleucine for N-rm-butoxycarbonyl-L-leucine in step (b), the title 
compound was prepared as a white solid (0.082 g, 47%). MS (ESI): 538.1 (M+H) + . 

Example 146 

Preparation of N-R-fN^yclppropvl-N^V^ 
fN^2-<luinolinovlVL-lvcvclopropvlalanv nhvdrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert^ 
butoxycarbonyli^yclopropylalanyl^^ 

cyclopropylmethylamino)ti^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thiazol^ylcajtonyl]-l^ 

leucinyl)hydrazide in step (a) and 2-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (150 mg, 81%). MS (ESI): 519.2 
(M+H)+ 

pTt^pte |4? 

Preparation of N-r2-(N^clopropvl-N^vcloDroDvlmeth v laminQ 
rN-fl-isoquinolinovlVL-b^vclopropvl alanvllhvdrazidft 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rert- 
butoxycarbonyl-I^b<^clopropyl^ 

cyclopropylnrethyla^ for N-[2<N-cyclopropyl-N- 

cyclopropylmethylamino)thi^ 

leucinyl)hydrazide in step (a) and 1-isoquinolinecarboxylic acid for picolinic acid in step 

(b), the titie compound was prepared as a white solid (130 mg, 87%). MS (ESI): 519.2 
(M+H)+ 
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Example 148 

Preparation Of N-f2-rN^VCloim)Dvl-N-f2-methv1p io D vnaminn1thiazol^vlr a ri^nYf 
rN^6-tnethvl-3-pvridinv1nTethoxvcat^n vlVL-leucinvl1hvdrazide 

5 

Following the procedure of Example l(a>l(h), except substituting N-isobutyl 
cyclopropylamine for cis-2,6-dimethylmoipholine in step (a) and 6-methyl-3- 
pyridylcarbinol for 4-pyridylcarbinol in step (f), the tide compound was prepared as a white 
solid (220 mg, 88%). MS (ESI): 517.2 (M+H)+ 

10 

Example 149 

Preparation of N-fN-rerr-butoxvcaroonvl-L-lenrin vlVN'-f 2-rN-^vclo P ronvl-N.r?- 
methvlpropvnaminolthiazoI-^-vlca TbonvllhvriraTiHo 

15 

Following the procedure of Example l(a)-l(d) and 1(h), except substituting N- 
cyclopropyl isobutylamine for cis-2,6-dimethylmorpholine in step (a) and N-terr- 
butoxycaibonyl-L-leucine for N<4-pyridinylmethoxycarbonyl)-L-leucine in step (h), the 
title compound was prepared as a white solid (1.01 g, 89%). MS (ESI): 466.3 (M+H)+. 

20 

Example 150 

Preparation of N-f2^1-nanhthvnthia7^1 ^v1caffaonvl1-N > -rN-n-qiiinn1inov1VT.-h-f < >rf. 
butvlalanvllhydrazirfft 

25 

Following the procedure of Example 59(a)-59(d), except substituting H-tert- 
butoxycarbonyl-L-b-rm-butylalanine for N-rm-butoxycarbonyl-L-leucine in step (b) and 
7-quinolinecarboxylic acid for 8-quinoIinecarooxylic acid in step (d), the tide compound 
was prepared as a white solid (0.139 g, 80%). MS (ESI): 552.2 (M+H)+. 
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Preparation of N42^1-naphthvnthiazo]^vlt 
butvlalanvHhvdrazide 

5 

Following the procedure of Example 59(a>59(d), except substituting N-tert- 
bmoxycarbonyl-I^b-rerr-butylalanine forN-/c/t-butoxycarbonyI-L-leucine in step (b) and 
2^uinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.158 g, 91%). MS (ESI): 552.2 (M+H)+ 

10 

Example 152 

Preparation of N-rN-n-isorainoHnovlVL-h-^ ^ 
ylcarf?Qnynhydraa^e 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-rert- 
butoxycarbonyl-L-b-/m-butylalanine for N-terr-butoxycarbonyl-L-leucine in step (b) and 
1-isoquinolinecaiboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.143 g, 82%). MS (ESI): 552.2 (M+H) + . 

20 

Example 153 

Preparation of N-rN-fHsoquinolinovl^^ 
vlcarbonvllhvdrazide 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-b-r£rt-butylalanine for N-rm-butoxycaibonyl-L-leucine in step (b) and 
3-isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide compound 
was prepared as a white solid (0.130 g, 75%). MS (ESI): 552.2 (M+H)+. 
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Example 154 

Preparation of N-rN-f6-methvlnicotinovlVL^norieuci nvn-N'-r2-f1-naDhthvnthia7ol-4- 
vlcarfaonvnhvdrazidp. 

5 

Following the procedure of Example 59(a)-59(d), except substituting H-tert- 
butoxycarbonyl-L-norleucine for N-terr-butoxycarbonyl-Heucine in step (b) and 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.109 g, 67%). MS (ESI): 502.2 (M+H)+. 

10 

Example 155 

Preparation of N-r2-(1-naphthvnmia7X)l-^vlcarhonvl l-N--iN-n-qiiinolinovlVT^ 
norleucinvllhvdrazide 

15 

FoUowing the procedure of Example 59(a)-59(d), except substituting N-ten- 
butoxycarbonyl-L-norleucine for N-rerr-butoxycarbonyl-Ueucine in step (b) and 7- 
quinolinecarboxylic acid for 8-qumolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.104 g, 59%). MS (ESI): 538.1 (M+H) + . 

20 

Example 156 

Preparation of N-f2-( 1 -nanhthvnthia7X)l-4-vlcathonvl l-N > -fN-f2-q 1 iinolinovn-I^ 
norleucinvllhvdrazide 

25 

Following the procedure of Example 59(a>59(d), except substituting N-rm- 
butoxycaibony 1-L-norleucine for N-rerr-butoxycarbonyl-Ueucine in step (b) and 2- 
quinolinecarboxy lie acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.153 g, 87%). MS (ESI): 538.1 (M+H)+. 

30 
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Example 157 

Preparation Of N-fN-f l-isoQuinolinovlVL^fior1euci nvn-N^r2^1 -naphthvnthia7n1-4- 
vlcarbonvllhydrazide 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycaitonyl-L-norleucine for N-rerf-butoxycarbonyl-L-leudne in step (b) and 1- 
isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.151 g, 86%). MS (ESI): 538.1 (M+H)+ 

10 

gEjirnpte 158 

Preparation of N T -rN-(3-isoquinolinovlVI^norleucinv11. N 
vlcarbonvllhydrazide 

Following the procedure of Example 59(a)-59(d) t except substituting N-tert- 
butoxycarbonyl-L-norleucine for N-/ert-butoxycarbony 1-L-leucine in step (b) and 3- 
isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.126 g, 72%). MS (ESI): 538.1 (M+H)+ 

Example \59 

Preparation of N-r2-W<vc1op^^ 
IN-(5-hydroxvmethvlimidazo^ 

Following the procedure of Example 56(a)-56(b), except substituting ^-(N^tert- 
butoxycarbonyl-L^b^clopropyl^ 

cyclopropylmethylamino)thi^ for N-[2KN^yclopropyl-N- 

cyclorOTpylmethylamino)th^ 
30 leucinyl)hydra2ide in step (a) and 5-hydroxymehylimidazole-4^arboxyUc acid for picolinic 
acid in step (b), the tide compound was prepared as a white solid (50 mg, 44%). MS (ESI): 
488.2 (M+H)+ 



15 



20 
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Example 160 

ftepgratipp of N-r2-rN^c)opropy)-N-^ 
rN-fgnqujiiolinQvlVl^b^VclomioPvlalanvllhvdraziHft 

5 

a) N^N-tert-butoxycarbonyl-I^bK^^ 
methylpropyl)amino]thiazol^ylcarbonyl]hydrazide 

Following the procedure of Example l(a>l(d) and 1(h), except substituting N- 
cyclopnopyl isobutylamine for cis-2,6-dimethyImoq>holine in step (a) and N-tert- 
10 butoxycarbonyl-L-b-cydopropylalanine for N-(4-pyridinylmethoxycarbonyl)-Meucine in 
step (h), the title compound was prepared as a white solid (1 .01 g, 89%). MS (ESI): 466.3 
(M+H)+ 



b) N-[2-[N^yclopropyl-N-(2-me%^ 
15 quinolinoyl> L-b-cyclopropylalanyl]hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b^clopropyla^ 

methylpropyl)amino]thia2ol^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)th^ 
20 leucinyl)hydrazide in step (a) and 8-quinolinecarboxylic acid for picolinic acid in step (b), 
the title compound was prepared as a white solid (135 mg, 100%). MS (ESI): 521.2 
(M+H)+ 



25 



Example 161 

Preparation of N-f2-(NH:vclopropvl-N^vcto^ 
(N-(6-methvlnicotinovlVL>b-rg rr-butvlalanvnhvdrazide 

Following the procedure of Example 56(a>56(b), except substituting N-[2-(N- 
30 cyclopropyl-N^clopropylme% 

L-b-tert-butylalanyl)hydrazite for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)tMazol^yl^ 

leucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (85 mg, 79%). MS (ESI): 499.2 (M+H)+ 

35 
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Preparation of N-r2-FN^vclopropvl-N^2- methvlp^ 
[N-(4-methvHmida7x>l-5>vlcarbonvlV L-b-cvclopropvIalanvllhvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycarbonyl-L-b^clopropyl^ 

methylpropyl)amino]thiazol-4-ylcaibonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thia^ 
10 leucinyl)hydrazide in step (a) and 4-methylimidazole-5-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (100 mg, 73%). MS (ESI): 
474.2 (M+H)+ 



Exampte 163 

15 

Preparation of N42-rN<VC|opropy^N-(2-methvlpropvnan ? i no1thiazol^ vlcarbonvll-N^- 
rN-(2-quinolinovlVL-tK:vclopropvlalanvnhvdrazid e 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
20 butoxycarbonyl-L-b^yclopropylalan^^ 

methylpropyl)amino]thiazol^ylcarbonyl]hydra2id^ for N-[2-(N-cyclopropyl-N« 
cyclopropylmethylamino)thiazoI^ 

leucinyl)hydrazide in step (a) and 2-quinolinecarboxylic acid for picolinic acid in step (b), 
the tide compound was prepared as a white solid (75 mg, 59%). MS (ESI): 521.2 (M+H)+ 



25 



30 



Example 164 



Preparation of N-r2-fN-cycloproPvl-N-( 2-merhvlpropv naminoUhia7nl-4-vlcarhonv11-Nr> 
fN^6-methvlnicotinovlVL>b-CTcloprD P vlalanvl1hvdra7iH ft 



Following the procedure of Example 56(a>56(b), except substituting N-(N-tert- 
butoxycartxrayl-L-bK^clopro 

methylpropyl)amino]thi^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)^ 
35 leucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (1 12 mg, 65%). MS (ESI): 485.3 (M+H)+ 
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pxarnple ]65 

Preparation of N42-H-nap^^ 
quinolinovttglvcinvllhvdrazide 

a) N-(8-quinolinoyl)glycine 
Following the procedure of Example 102(f)-102(g), except substituting glycine 

methyl ester hydrochloride for L-leucine methyl ester in step (f), the title compound was 
prepared as a pale yellow solid (0.207 g, 95%). MS (ESI): 231.1 (M+H) + . 

b) N-[2-( l-naphthyl)tbiazoI^ylcaibonyl]-^ 
Following the procedure of Example 1(h), except substituting N-[2-(l- 

naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6-dimethyl-4-morpholino)thiazol- 
4-ylcaibonyl]hydrazide and N-<8-quinolinoyl)glycine for N-(4-pyridylmethoxycarbonyl)-L- 
leucine, the title compound was prepared as a tan solid (0.028 g, 12%). MS (ESI): 482.1 
(M+H)+ 

Example ]$6 

20 Preparation of N-f2-( l-naphthvnthia2o1- 4-vlcaTbonvll-N , -rN>(8-quinolinovn-L> 
nprvalinylHiydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-ferr- 
butoxycarbonyl-L-norvaline for N-tert-butoxycarbonyl-L-leucine in step (b), the title 
25 compound was prepared as a white solid (0.131 g, 74%). MS (ESI): 524.1 (M+H)+. 

Example }$? 

Preparation of N-r2-n-naphthvlfrhiazo1^vlrat ^ 
30 norvalinvllhydrazide 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-rm-butoxycarbonyl-L-leucine in step (b) and 2- 
quinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide compound was 
35 prepared as a white solid (0. 1 35 g, 75%). MS (ESI): 524. 1 (M+H) + . 



10 
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Example ]68 

Preparation of N-f2-( l-naphthvl)thia2Ql-4-vlcai faonv1 l-hT-rN-picolinovl-L- 
porvalinylHiy^razide 

5 

Following the procedure of Example 59(a)-59(d), except substituting N-rm- 
butoxycarbonyl-L-norvaline for N-reit-butoxycarbonyl-L-leucine in step (b) and picolinic 
acid for 8-quinolinecarboxylic acid in step (d), the title compound was prepared as a white 
solid (0.126 g, 79%). MS (ESI): 474.2 (M+H)+ 

10 

Example n$9 

Preparation of N-r2^1-naphthv nthiazol^vl(^onvl1-N , >rN-(6-methvlnicotinovlVL> 
qorvaliyiynhytfmidfi 

15 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-/err-butoxycarbonyl-L-leucine in step (b) and 6- 
methylnicotinic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.141 g, 85%). MS (ESI): 488.2 (M+H) + . 

20 

Example HQ 

Preparation of N-f2-n-naphthvnthiazol-4-vlc^ 
vIcarbonvlVL-norvalinvllhvdrazide 

25 

Following the procedure of Example 59(a)-59(d), except substituting N-rerr- 
butoxycarbonyl-L-norvaline for N-te/t-butoxycarbonyl-Meucine in step (b) and 4- 
methylimidazole-5-carboxylic acid for 8-quinolinecarboxylic acid in step (d), the title 
compound was prepared as a white solid (0.098 g, 51%). MS (ESI): 477.1 (M+H) + . 

30 

Example 171 

Preparation of N-f2-(l-naphthvnthiazol-4-vlcaTbon^ 
norvalinvllhvdrazide 

35 

Following the procedure of Example 59(a)-59(d), except substituting N-tert- 
butoxycarbonyl-L-norvaline for N-rerr-butoxycarbonyl-L-leucine in step <b) and 1- 
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isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the title compound 
was prepared as a white solid (0.146 g, 82%). MS (ESI): 524.2 (M+H)+. 

Example 172 

5 

Preparation of N-r2-a-naphthvnthiazo1-4-vlca ifronv^^^ 
norvalinvllhydrazide 

FoDowing the procedure of Example 59(a)-59(d), except substituting N-tert- 
10 butoxycaibonyH^norvaline for N-rm-butoxycaibonyl-L-leucine in step (b) and 3- 

isoquinolinecarboxylic acid for 8-quinolinecarboxylic acid in step (d), the tide compound 
was prepared as a white solid (0.138 g, 78%). MS (ESI): 524.2 (M+H)+ 



15 



Example 173 

Preparation Of (IS. VSVN. ^bis-r^ri-rN-ben^vloxv carbonvlaminoV^ 
methvlbutvllthiazol-2-vlcarbonv nhvdrazide 

a) N-benzyloxycaibonyl-L-leucinamide 

20 To a stirring solution of N-benzyloxycarbony 1-Meucine (4.6 g, 17.3 mmol) in 

THF, cooled to -40 °C, was added N-roethylmorpholine (3.68 g, 36.4 mmol; 4.0 mL) and 
isobutyl chloroformate (2.37 g, 17.3 mmol; 2.25 mL). After stirring for 15 min, ammonia 
was bubbled through the solution for 5 min. The solution was wanned to room 
temperature, evaporated, and the residue was dissolved in ethyl acetate, washed with 0.1 N 

25 Hcl, and saturated brine, then dried (MgSC>4), filtered and evaporated to dryness to give the 
title compound as a white solid (4.58 g, 100%). 

b) N-benzyloxycarbonyl-Heucinethioamide 

A solution of the compound of Example 1(a) (4.58 g, 17.3 mmol) and Lawesson's 
30 reagent (4.21 g, 10.4 mmol) in THF was allowed to stir at room temperature for 16 h. The 
solution was concentrated and the residue was purified by flash chromatography on 230- 
400 mesh silica gel, eluting with 1 :3 EtOAc/hexanes, to provide the tide compound as a 
pale yellow solid (3.74 g, 77%). 

35 c) (lS^l-benzyloxycarbonylamino-l-(4-carboethoxythi^ 

The compound of Example 1(b) (2.20 g, 7.83 mmol) was dissolved in acetone (35 
mL), cooled to -10 °C and ethyl bromopyruvate (1.68 g, 8.62 mmol, 1.08 mL) was added. 

Ill 
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After stirring for 1 h, the solution was poured into methylene chloride/water, then into 
saturated aqueous NaHC0 3 . Hie aqueous layer was extracted with methylene chloride and 
the combined organic layers were washed with saturated brine, dried (MgS0 4 ), filtered and 
concentrated. The residue was dissolved in methylene chloride, cooled to -20 ° C, pyridine 
5 (1.36 g, 17.2 ramol, 1.39 mL) and trifluroracetic anhydride (1.81 g, 8.62 mmol, 1.22 mL) 
were added. After stirring for 1 h, the solution was washed with saturated squeous 
NaHC0 3 and saturated brine, then dired (MgS0 4 ), filtered, and concentrated. The residue 
was purified by flash chromatography on 90 g of 230-400 mesh silica gel, eluting with 1 :3 
ethyl acetate/hexanes, to provide the title compound as a pale yellow oil (2.36 g, 80%). *H 
10 NMR (400 MHz, CDC1 3 ) d 8.08 (s, 1H), 7.38 (m, 5H), 5.42 (s, 3H), 5.23-5.07 (ra, 3H), 
4.42 (q, 2H), 2.01-1.62 (m, 3H), 1.41 (t, 3H), 0.99 (d, 6H). 

d) (lSH-ben2yloxycarbonylamino-l-^^ 

Following the procedure of Example 1(d), except substituting (1S)-1- 
15 benzyloxycarbonylammo-1^ for ethyl 2 _( cis _ 

2,6^imethyl-4-morpholino)tMazole-4-carboxylate, the title compound was prepared as a 
pale yellow foam (2.01 g, 97%). *H NMR (400 MHz, CDCI3) d 8.35 (bs, 1H), 8.03 (s, 
1H), 7.37 (m, 5H), 5.29 (d, 1H), 5.14-5.09 (m, 3H), 4.07 (bs, 2H), 1.92-1.82 (m, 1H), 1.79- 
1.66 (m,2H), 1.00 (d,6H). 

20 

e) (lS)-l-benzyloxycarfx>nylamino-H 

Following the procedure of Example 1(g), except substituting (1S)-1- 
benzyloxycarbonylamino-l-(^^ for N . (4 . 

t pyridinylmethoxycarbonyl)-L-leucine methyl ester, the tide compound was prepared as a 
25 white solid. MS (ESI): 349.2 (M+H)+. 

f) (IS, rS)-N, N^bis-[4-[l-(N-benzyIoxycaito^ 
ylcarbonyl]hydrazide 

Following the procedure of Example 1(h), except substituting (1S)-1- 
30 benzyloxycari>onyIamino-l-(4-hydrazinocart^ f or N-[2- 

(cis-2,6-dimethyl-4-morph and (1S)-1- 

benzy loxycarbonylamino- 1 -(4-carboxythiazol-2-y l>3-methy lbutane for N-(4- 
pyridylmethoxycarbonyl)-L-leucine, the tide compound was prepared as a white solid 
(0.028 g, 59%). MS (ESI): 693.1 (M+H)+. 

35 
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Example 1 74 

Preparation of N^-fN^Vclopronvl-N-tt-m^^ 
rN^6-methvlnicotinov1lI ^ 

5 

a) N-(N-tert-butoxycariK)nyI-L-b-rcrr-butylalan^ 
methylpropyl)amino]thiazol^ylcarbonyl]hydrazide 

Following the procedure of Example l(a>l(d) and 1(h), except substituting N- 
cyclopiopyl isobutylamine for cis-2,6-dimethybnorpholine in step (a) and N-tert- 
10 butoxycaibonyl-l^b-rm-butylalanine for N-(4-pyridinylmethoxycarbonyl>L-leucine in 

step (h), the tide compound was prepared as a white solid (0.44 g, 100%). MS (ESI): 482.3 
(M+H)+ 

b) N-[2-[NK:yclopropyl-N<2^ 

1 5 methy Inicotinoy lH^b-*m-butylalanyl]hydrazide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rm< 
butoxycarbonyU^b-re/t-butyW^ 

methylpropyl)anMno]thiazol^ylcarbonyl]hydrazide for N-[2-(N^yclopropyl-N- 
cycIopropylmethyIamino)thiazo^^^ 
20 leucinyl)hydrazide in step (a) and 6-methylnicotinic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (70 mg, 66%). MS (ESI): 501.2 (M+H) + . 

pjcamplg H7g 

25 Preparation fff N42-[N^VcloprQPvl-N^2-methvl P ^^ 
rN-(4-methvlimida7nl-5-v1cari^ 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-r*rr- 
butoxycarbonyli-b-terr-^^ 

30 n^thylpropyl)amino]thiazol^ylcarbonyl]h^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethylamino)thi^ 

leucinyl)hydrazide in step (a) and 4^methyUrnidazole : 5-carboxylic acid for picolinic acid in 
step (b), the tide compound was prepared as a white solid (70 mg, 39%). MS (ESI): 490.2 
(M+H)+ 
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Example 17$ 



Preparation of N-[2-fN^ciQp ro pYi-N^ 

rN-fl-isoQuinoUnovlVL- b-rgrt-butvlalanvnhvdrazide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
bmoxycaibonyl-L^b-*m4>utylalany^ 

methylpropyl)amino]thia2ol^ylcaitonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)tMazol^ylc^ 
10 leucinyi)hydrazide in step (a) and 1-isoquinolinecarboxylic acid for picolinic acid in step 
(b), the tide compound was prepared as a white solid (123 mg, 88%). MS (ESI): 535.3 
(M+H)+ 



Example 177 

15 

Preparation of N-rN-(5-butvlpico]inov1VL-h^^ ^ 
c^clopropvImethvlaminolthiazol ^vlcarfKinvnhvHraTiHp 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
20 butoxycarbonyl-I^b-tert-butyl^ 

methylpropyl)amino]thiazol-4-ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cycIopropylmediylamino)thia^^ 

leucihyl)hydrazide in step (a) and 5-butylpicolinic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (90 mg, 85%). MS (ESI): 541.3 (M+H)+ 



25 



30 



Example 178 

Preparation of N-r2-(NH;vcloprop^^ 
rN-(6>methvlpicolinovlVI^b-rgyt-butvl a lanvnhvdraziHft 



Following the procedure of Example 56(a>56(b), except substituting N-(N-tert- 
butoxycaibonyl-L-b-rm-butylalany^ 

methylpropyl)amino]thia2ol^ylcarbonyl]hydra2ide for N-[2-(N-cyclopropyl-N- 
cyclopropylraethylamino)thiazo^ 
35 leucinyl)hydrazide in step (a) and 6-methylpicolinic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (170 mg, 86%). MS (ESI): 499.2 (M+H)+ 
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Example 179 

Preparation of N-re-fl^vclopropvl-^^ 

fN-(4-flubroben20vlVI J -leu C invnhvdrawrip. 

Following the procedure of Example 56(a)-56(b), except substituting 4- 
fluorobenzoic acid for picolinic acid in step (b), the title compound was prepared as a white 
solid (88 mg, 97%). MS (ESI): 488.2 (M+H)+. 



10 Example 180 

Preparation of N-fN-f 4-fluorobeny.ovIVL-leucinvn .N'-r2-f 1 -nap h thvluhiaznl-*. 

YlcarbpnYilhydra^ide 

15 Following the procedure of Example 59(a)-59(d), except substituting 4- 

fluorobenzoic acid for 8-quinolinecarboxylic acid in step (d), the title compound was 
prepared as a white solid (0.1 13 g, 69%). MS (ESI): 505.1 (M+H) + . 



20 



Example 181 

Preparation of N-r2-fl-naphthvnthia7.nl-4-vl ca T faonvn->r-rN-0- 
PVridinvlmethoxvcarbonvlVL^b-tgrf-hii tvlalanvnhy drayiriP 



a) L-b-fert-butylalanine methyl ester hydrochloride 
25 To a suspension of L-b-tert-butylalanine (2.0 g, 13.8 ramol) in 22- 

dimethoxypropane (75 mL) was added concentrated hydrochloric acid (12 mL). After 
standing at room temperature for 16 h, the solution was concentrated, redissolved in ethyl 
acetate and washed with 7.5% Na 2 CC>3 (2 X). The organic layer was dried (MgSCty, 
filtered and concentrated to yield the free base (1.3g, 8.2 mmol). This was dissolved in 
30 ether and HC1 (8.2 mL, 1.0 M in ether) added. The white precipitate was collected by 
filtration yield the title compound as a white solid (132 g, 49%). MS (ESI): 159.7 
(M+H)+. 
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b) NK2-pyridinylmethoxyc^rt)onyl>I^b-fm-butyldanin^ 

Following the procedure of Example l(e>5(g), except substituting L-b-tert- 
butylalanine methyl ester hydrochloride for L-leucine methylo ester hydrochloride in step 
5 (e) and 2-pyridylcarbinol for 4-pyridylcaibinol in step (f), the title compound was prepared 
as a white solid (0.55 g, 100%). MS (ESI): 281.3 (M+H)+ 

c) N-[2-(l-naphthyi)thiazo^ 
butylalanyl]hydraztde 

10 

Following the procedure of Example 1(h), except substituting N-[2-(l- 
naphthyl)thiazol-4-ylcarbonyl]hydrazide for N-[2-(cis-2,6-dimeAyl-4-morpholino)thiazol- 
4-ylcarbonyl]hydrazide and N^2-pyridinylmethoxycarbonyl)-I^b-rerr-butylalamne for N- 
(4-pyridylmethoxycarbonyl)-L-leucine, the title compound was prepared as a white solid 
15 (0. 155 g, 47%). MS (ESI): 532.2 (M+H)+ 

Example m 

Preparation of N-rN^2-methvK3M>vridinvlmethoxv^ 
20 (l-naphthvnthiazol-4-vlcarbonvnhvdrazide 

Following the procedure of Example 181(a)-181(c), except substituting 2-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was prepared as a 
white solid (0.169 g, 67%). MS (ESI): 546.2 (M+H)+ 

25 

Example |83 

Preparation of N-r2-n-naphthvnthia™i ^^ 
pyridinvlmethoxvcarbonYl^^ 

30 

a) L-b-cyclopropylalanine methyl ester hydrochloride 

Following the procedure of Example 181(a), except substituting N-rert- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-te/T-butylalanine, the title 
compound was prepared as a white solid (2.2 g, 30%). MS (ESI): 144.0 (M+H)+ 

35 
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b)N-[2-(l-naphthyl)thiazol-4~yIcarbonyl]^ 
cyclopropylalanyl]hydrazide 

Following the procedure of Example 181(b)-i81(c), except substituting L-b- 
cyclopropylalanine methyl ester hydrochloride for L-b-te/t-butylalanine methyl ester 
5 hydrochloride in step (b), the title compound was prepared as a white solid (0. 147 g, 61%). 
MS (ESQ: 516.1 (M+H)+ 

Example 184 

10 Preparation of N-fN-f 2-methvl-3-Pvridinvlmethoxvc^ 
r2-(l-naphthvl>thia2ol-4-vlcaTbonv nhvdrazide 

Following the procedure of Example 181(a)-181(c), except substituting N-*m- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-terf-butylalanine in step (a) 
15 and 2-methyl-3-pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was 
prepared as a white solid (0.159 g, 65%). MS (ESI): 530.2 (M+H)+ 

Example )185 

20 Preparation of N-rN-(6-methvl-3-pvridinvl^ 
\2A 1 -naphthvltthiazol-4- vlcarbonvllh vdrazide 

Following the procedure of Example 181(a>181(c), except substituting N-tert- 
butoxycarbonyl-L-b-cyclopropylalanine methyl ester for L-b-tert-butylalanine in step (a) 
25 and 6-methyl-3-pyridylcarbinol for 2-pyridylcarbinol in step (b), the title compound was 
prepared as a white solid (0.169 g, 69%). MS (ESI): 530.2 (M+H)+. 

Exampfc 186 

30 Preparation of N-rN-(6-methvl-3-pvridinvlm^ 
(l-naphthvnthiazol-4-vlcarbonvllhvdrazide 

Following the procedure of Example 181(a)-181(c), except substituting 6-methyl-3- 
pyridylcarbinol for 2-pyridylcarbinol in step (b), the tide compound was prepared as a 
35 white solid (0.194 g, 77%). MS (ESI): 546.2 (M+H)+ 
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fajupp)eH87 

Preparation of N,N , >bis-r2-fl>napht hvnthia2ol^vlcarbonvnhvdr^id e 
5 a) ethyl 2^1-naphthyl)thiazoIe-4-cart)ohydra2ide 



Following the procedure 6f Example 3(a)-3(c) and 3(e), except substituting 1- 
naphthylboronic acid for 4-methyl- l-naphthylboronic acid in step (e), the title compound 
was prepared as a pale yellow solid. MS (ESI): 270.1 (M+H)+ 

10 

a) ethyl 2^1-naphthyI)diia2ole-4-carbohydrazide 

Following the procedure of Example 1(g), except substituting ethyl 2-(l- 
n^>hthyl)thiazole-4-carbohydrazide for N-(4.pyridinylmethoxycarbonyl>L-leucine methyl 
ester, the title compound was prepared as a white solid. MS (ESI): 256.0 (M+H)+ 

15 

Example 188 



Preparation of N-f:HN^ 

fy-f?-(K8-paphthvridinovni-L-b-cvcloprQpvl a 1 a nvnh Y H^T^P 

20 

Following the procedure of Example 56(a>56(b), except substituting N-(N-tert- 
butoxyrartwnyH^b^cIopropylalany 

cyclopropybnethylamino)tta^ for N-[2-(N-cyclopropyl-N- 

cyclopn>pylmethylamino)ttt^ 
25 leucinyl)hydrazide in step (a) and 1 ,8~naphthyridine-2-carboxylic acid for picolinic acid in 
step (b), the title compound was prepared as a white solid (100 mg, 59%). MS (ESI): 
520,2 (M+H)+ 
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Example 189 

Preparation of N42-rN^vclop ropvl-N^2-metM 
rN-(3.4^fluorobenzovlV L-b^vclopropvlalanvl1hvdra2ide 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
but6xycaibonyl-L-b^yclopropyM^ 

methylpropyl)amino]tWazol^ylcaibonyl]hydrazide for N-[2-(N-cycIopropyl-N- 
cyclopropylmethylamino)thia^^ 
10 leucinyl)hydrazide in step (a) and 3,4~difluorobenzoic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (208 mg, 100%). MS (ESI): 506.1 (M+H)+. 

Example 190 

15 PrepgratiQq of N-r?-fN-cyc)opTOPvl-N-r2-meth vlDropvnatni n olthiazol-4-vlcarbonvn-^ 
rN-(4-flluorobenzovlVL>leuci nvl1hvdra2ide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-tert- 
butoxycartonyl-L-kucmy^ 
20 ylcaibonyl]hydrazide for N-[2^^yclopropyl-N^yclopropylmethylamino)thiazol^- 
ylcartonyli-N , -(N-terr-butoxycarbonyl-L-leu^ in step (a) and 4- 

fluorobenzoic acid for picolinic acid in step (b), the title compound was prepared as a white 
solid (130 mg, 70%). MS (ESI): 490.2 (M+H)+ 

25 Example 191 

Preparation of N-rN-(5-butvlpic olinov1 VL-leucinvl V^r^-fN-cvclopmpvU^- 
cvcIopropvlm ethvlaminoMhiazol-4-vlcarhonvnhvdrazide 

30 FoUowing the procedure of Example 56(a)-56(b), except substituting N^tert- 

butoxycaitonyli-leuciny^^ 

yIcaxbonyl]hydrazide for N-[2^N^yclopropyl-N-cyclopropylmethy lamino)thiazol-4- 
ylcaibonyl]-NXN-f£rf-butoxy^^ in step (a) and 5- 

butylpicolinic acid for picolinic acid in step (b), the tide compound was prepared as a white 
35 solid (100 mg, 63%). MS (ESI): 529.3 (M+H)+. 



119 



WO 98/48799 



PCT/US98/08740 



Example 192 

Separation Of N-r2-fN<vclonronvl^ 
rN-r3.4-dimethnTvhen20vlVL-lftiir invnhvdrazirfft 

5 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-te/T- 
butoxycaroonyl-L-leucmyl>NM2-[N^ 
ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N-cyclopropyln^ 
ylcari»nyl]-r^-(N-tert-butoxyc^^ in step (a) and 3,4- 

10 dimethoxybenzoic acid for picolinic acid in step (b), the tide compound was prepared as a 
white solid (130 mg, 84%). MS (ESI): 532.2 (M+H)+. 

Example 1<» 

15 Prepar^pnpfN42-rN<vclonropvl^ 

rN-f3.4-difhioroben20vlVT J -b-rgrT-hiitvlal a nvnhvHraririP 

Following the procedure of Example 56(a>56(b), except substituting N-(N-rm- 
butoxycarbonyl-L-b-terr-butylalanyl^N'-fl-fN-cyclopropyl-N^- 
20 ri»mylpropyl)animo]thiazol-4-ylcarbonyl]hydi^ for N-[2-(N-cyclopropyl-N- 
cyclopn>pyImemylanimo)th^ 

leucinyl)hydrazide in step (a) and 3,4-difluorobenzoic acid for picolinic acid in step (b), the 
tide compound was prepared as a white solid (120 mg, 78%). MS (ESI): 522.2 (M+H)+ 

25 Example 194 

Preparation of N-f7,-n^clopronvl-N-tt-i^ 
rN-(3.4-dimethoxvhen20vlVT.-h-f/> rr.butvla1anvnhvH ra7 ;^ 

30 Following the procedure of Example 56(a)-56(b), except substituting N-(N-fcrt- 

butoxycarbonyl-L-b-rerr-butylalanyl^N'-P-lN-cyclopropyl-N^- 
memylpropyl)animo]thiazol-4-ylcaibonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylinemylammo)thiazol-4-ylcarbonyl] 

leucinyl)hydrazide in step (a) and 3,4-dimethoxybenzoic acid for picolinic acid in step (b), 
35 the title compound was prepared as a white solid (73 mg, 51%). MS (ESI): 546.3 (M+H)+. 
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Exajppte 195 

Preparation of N-fN-(5-butvlpicoHno^^ 
cvclopropvlmethvlaminolthiazol^vlcarbonvnhvdra^rfft 

5 

Following the procedure of Example 56(a>56(b), except substituting N-(N-rerr- 
butoxycaifconyl-I^b-terr-butyl^ 

methylpn>pyl)amino]thiazol^yI^ for N-[2-(N-cyclopropyl-N- 

cyclopropylmethyIamino)thiazo^^ 
10 leucinyl)hydrazide in step (a) and 5-butylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (120 mg, 77%). MS (ESI): 543.2 (M+H)+. 

Example \% 

15 Preparation of N-^2-fN^vclopropv^ N-f2-methvlpropvnamino^thia2ol^v1caIbonvll■N , - 
fN-(6-methvlpicolinovlVL"b"fgrr-butvlalanvnhvdra2ide 

Following the procedure of Example 56(a)-56(b), except substituting N-(N-rcrr- 
butoxycarbonyl-L-b-rm-butylalanyl>N , -[2-tN-cyclopropyl-N-(2- 
20 methylpropyl)amino]thiazol^ylcarbonyl]hydrazide for N-[2-(N-cyclopropyl-N- 
cyclopropylmethylamino)thiazol^ 

leucinyl)hydrazide in step (a) and 6-methylpicolinic acid for picolinic acid in step (b), the 
title compound was prepared as a white solid (104 mg, 72%). MS (ESI): 501 .3 (M+H) + . 

The above specification and Examples fully disclose how to make and use the 
compounds of the present invention. However, the present invention is not limited to the 
particular embodiments described hereinabove, but includes all modifications thereof 
within the scope of the following claims. The various references to journals, patents and 
other publications which are cited herein comprise the state of the art and are incorporated 
herein by reference as though fully set forth. 
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We claim: 



1. A compound of Formula I: 



n u 
W N V •/ 



R 1 Y ~ x 



wherein: 

L is C2^alkyl, Ar^^alkyl Het-C<). 6 alkyl, CH(R 4 )NR5r6 CH(R4)Ar, 
10 CH(R4)OAr\ or NR 4 R 7 ; 

Ar is phenyl or naphthyl; 
At' is phenyl or naphthyl; 

Het is a stable 5- to 7-membered monocyclic or a stable 7- to 10-membered 
bicyclic heterocyclic ring, which is either saturated or unsaturated, and which consists of 
15 carbon atoms and from one to four heteroatoms selected from the group consisting of N, O 
and S, said heterocyclic ring being attached at any heteroatom or carbon atom which results 
in a stable structure, or any bicyclic group in which any of said monocyclic heterocyclic 
rings is fused to a benzene ring; 
WisC(0),S02; 
20 X, Y, and Z are independently N, O, S or CR 10 , 

provided that at least two of X, Y and Z are heteroatoms and at least one of X, Y 
and Z is N, or that one of X, Y and Z is C=N, C=C or N=N and the other two are CR 1 0 or 
N, further provided that at least two of X, Y and Z are N; 

— indicates a single or double bond in the five-membered heterocycle; 
25 R\ Rl, R2 r5 R 8 R 9 md R 12 ^ independently H, C^galkyl, C 2 . 

galkenyl, Ar-C^alkyl, or Het-Co_ 6 alkyl; 

R 3 is C 3 _ 6 aDcyl, Ar, Het, CH(Rl l)Ar, CH(Rl l)OAr, NR 1 1r12, 
CH(R 1 l)NRl2 R 13 ; 

or 

Y-'X 

30 R 4 , R 1 1 , and R 15 are independently H, C] .galkyl, C 2 -6alkenyl, C 3 . 6 cycloalkyl- 

Co-6-alkyl Ar-Co^alkyl, or Het-C^alkyl; 

R 7 is Cj.galkyl, C^galkenyl, C^gcycloalkyl^g-alkyl, Ar-Co^alkyl, or Het- 
Co^alkyl; 
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R 6 and Rl3 are R^O), R 14 C(S), R 14 OC(0), or 
R 14 0C(0)NR 9 CH(R 15 )(C0); and 

R 14 is C^galkyl, C 2 ^alkenyU Ar-CQ.galkyl, or Het-C()_ 6 alkyl. 

5 and pharmaceutical^ acceptable salts, hydrates and solvates thereof. 

2. A compound according to Claim 1 wherein Ar is independently substituted by one 
or more moieties selected from the group consisting of: Ph-Co^alkyl, Het-Co^alkyl, Cj_ 
galkyl Cx^alkoxy, Ph-Co^aBcoxy, Het-C^alkoxy, OH, (CH^I^NRSr 9 , 0(CH2)i. 

10 6NR 8 r9, C02R*, or halogen. 

3. A compound according to Claim 2 wherein Ph is independently substituted by one 
or more moieties selected from the group consisting of: C^galkyl, C^galkoxy, OH, 
(CH2)i-6NR 8 R 9 > 0(CH2)i_6NR 8 R 9 , O^R', and halogen. 

15 

4. A compound according to Claim 2 wherein two Cj^alkyl groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar ring. 

5. A compound according to Claim 1 wherein Ar 1 is independently substituted by one 
20 or more moieties selected from the group consisting of: Ph-CQ^alkyl, Het-CQ^alkyl, C\_ 

6 alkyl, C^galkoxy, Ph-C^galkoxy, Het-CQ.galkoxy, OH, (CH2)i-6NR 8 R 9 , 0(CH2>1- 
6NR 8 R 9 C0 2 R\ or halogen. 

6. A compound according to Claim 5 wherein Ph is independendy substituted by one 
25 or more moieties selected from the group consisting of: C] ^alkyl, C]_(jalkoxy, OH, 

(CH2)i_6NR 8 R 9 , 0(CH2)i_6NR 8 R 9 , CO2R', and halogen. 



30 



7. A compound according to Claim 5 wherein two Chalky I groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Ar* ring. 

8. A compound according to Claim 1 wherein Het is independently substituted with 
one or two moieties selected from the group consisting of: Ph-CQ-fialkyl, Het-C^g alkyl, 
^.^alkyl, Cj^alkoxy, Ph-C 0 _ 6 alkoxy, Het-Co-ealkoxy, OH, (CH2)i.6 NR 8 R 9 , 
0(CH2)l-6NR 8 R 9 . or CC^R'. 



35 
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9. A compound according to Claim 8 wherein Ph is independently substituted by one 
or more moieties selected from the group consisting of: Chalky 1, Cj^alkoxy, OH, 
(CH2)i-6NR 8 R 9 , 0(CH2)i_6NR8r9 C0 2 R\ and halogen. 

5 10. A compound according to Claim 8 wherein two C^gallcyl groups are combined to 
form a 5-7 membered ring, saturated or unsaturated, fused onto the Het ring. 

11. A compound according to Claim 1 wherein Het is selected from the group 
consisting of the piperidinyl, piperazinyl, 2-oxopiperazinyl, 2-oxopiperidinyI, 2- 

10 oxopyrrolodinyl, 2-oxoazepinyl, azepinyl, pyrrolyl 4-piperidonyl, pyrrolidinyl, pyrazolyl, 
pyrazolidinyl, imidazolyl, triazolyl, tetrazolyl, pyridyl, pyrazinyl, pryidazinyl, pyrimidinyl, 
triazinyl, tetrazinyl, oxazolidinyl, oxazolinyl, oxazolyl, isothiazolyl, isoxazolyl, 
morpholinyl, thiazolidihyl, thiazolinyi, thiazolyl, quinuclidinyl, indolyl, quinolinyl, 
isoquinolinyl, benzimidazolyl, benzopyranyl, benzoxazolyl, furyl, pyranyl, tetrahydrofiiryl, 

15 tetrahydropyranyl, thienyl, benzoxazolyl, thiamorpholinyl sulfoxide, thiamorpholinyl 
sulfone, thiadiazolyl, and oxadiazolyl rings. 

12. A compound according to Claim 1 wherein R 4 and R 7 may be combined to form a 
3-7 membered monocyclic or 7-10-membered bicyclic carbocyclic or heterocyclic ring. 

20 

13. A compound according to Claim 12 wherein said 3-7 membered monocyclic or 7- 
10-membered bicyclic carbocyclic or heterocyclic ring is independently substituted with 1- 
4 moieties selected from the group consisting of: C i^alkyl, Ar-C^galkyl, Het-Co^alkyl, 
Cj^alkoxy, Ar-CQ^alkoxy, Het-Co_6alkoxy, OH, (CH2)i^NR 8 R 9 , and OiCH^u 

25 6NR8R9 

14. A confound according to Claim 1 wherein Z = N, X = S, and Y = CH. 

15. A compound according to Claim 14 wherein R 3 is further defined as: 

30 




wherein: 

R^isHorCj.galkyl; 
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R 17 is Ci^alkyl, C 2 _6alkenyU or C 3 .! 1C ycloalkyl; and 
R 18 is C 3 >lkyl, OC3^alkyl, Ar t Het, 0(CH2)o_3Ar, <* 

O(CH2)0.3Het. 

5 16. A compound according to Claim 15 wherein R 16 is H or Me. 

17. A compound according to Claim 15 wherein R 1 ? is /i-propyl, wo-propyl, iso- 
pentyl, tert-butylmethyl, cyclopropylmethyl, uo-butyl, n-butyl, or allyl. 

10 18. A compound according to Claim 15 wherein R 18 is selected from the group 

consisting of: 2-pyridinylmethoxy, 3-pyridinylmethoxy, 4-pyridinylmethoxy, tert-butoxy, 
2-pyridinyl, 3-pyridinyl, 4-pyridinyl, 2-pyrazinyl, 4-ierf-butoxycaibonylbenzyloxy, 4- 
carboxybenzyloxy, 3-ten-butoxycaibonylbenzyloxy, 3-carboxybenzyloxy, 2-methyl-3- 
pyridinylmethoxy, 6-methyl-3-pyridinylmethoxy, benzyloxy, 2-<piinolino, 3-quinolino, 4- 

15 quinolino, 5-quinoiino, 6-quinolino, 7-quinolino, 8-quinolino, 1-isoquinolino, 3- 
isoquinolino, piperidinyl, 4-methylpiperidinyl, 4-methylimidazol-5-yl, N-benzyl- 
pyrrolidinyl, N-methyl-pyrrolidinyi, l"benzyl-5-methyUmidazol-4-yl, 1-piperazinyl; 3-(2- 
pyridyl)benzyl, 2-methyl-3-pyridinyl, 2-methyl-4-pyridinyl, 6-methyl-3-pyridinyl, 4- 
dimethylaminobenzyloxy, 4-(4-morpholinomethyl)phenyI, 5-hydroxymethylimidazol-4-yl, 

20 5-butyl-2-pyridinyl, 4-fluorophenyl, 3,4-difluorophenyl, 2-(l ,8-naphthyridinyl), or 3,4- 
dimethoxyphenyl. 

19. A compound according to Claim 14 wherein L is selected from the group 
consisting of: 4-(cis-2,6-dimethyl)-4-morpholinyl, N-cyclopropylmethyl-N-(2- 

25 methylpropyl)amino, 4-methyl-l-naphthyl, N-methyl-N-(2-methylpropyl)amino, 1- 
naphthyl, 5-acenaphthyl, N^yclopropyl-N^clopropylmethylamino, N,N-bis-(2- 
methylpropyl)amino t 1-(1 ,2,3,4-tetrahydroquinolino, N-cyclopropylmethyl-N-propylamino, 
N-(2-methylpropyl>N-phenylamino, 2-methoxy-l-naphthyl, 2-benzyloxyphenyi, 2- 
benzyloxy-l-naphthyl, 9-phenanthrenyl, 9-anthracenyl, phenyl, 2-(4-terf- 

30 butoxycarbonyl)benzyloxyphenyl, 2-(4-caiboxyben2yloxy)phenyl t N-cycIopropylamino, 8- 
quinolino, NJSr-bis-(cyclopropylmethyl)amino, 4-(2^^1imethylaminoethoxy)-l.naphthyl, 
or l-(N-benzyloxycarbonylamino>3-methylbutyl. 

20. A compound according to Claim 1 selected from the group consisting of: 
35 N-[2-(cis-2 T 6-dimcthyl^iiK)rp^ 

pyridinylmethoxycaibonyl)-L-leucinyl]hydra2ide; 
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N42-[N^yclopropylme% 

pyridinylmethoxycarbonyl)-I^leuciiiyl]hydrazide; 

N-[2-(4-metoyl-l-naph%^^ 

leucinyl]hydrazicle; 
5 N-[2-[N-methyl-N-(2-me^ 

pyridinyImethoxycarbonyl>L-leucinyl]hydra2ide; 

N-[2Kl~naphthyI)thiazd^ 

lcucinyl]bydraride; 

N42-(l-naphthyl)thiazol^yl^^ 
10 leucinyl]hydrazide; 

N-[2^5-acenaphthyl)thi^ 

leucinyljhydrazide; 

N-[2-[N^yclopropyIme%l-N^ 

methyl-NK4-pyridinylmetto^ 
15 N-[2-(N^clopropyl-N^ycto^ 

pyridinylmethoxycaibonyl)^ 

N-[2-[N^clopropylm^ 

pyridinylmethoxycaibony^ 

N-[2-[Nn;ycIopropylinethyI^ 
20 pyridinylmethoxycarbonyl)-l^leucinyl]hydrazide; 

N-[2-tN^clopropylmethyI-N-(2-me%lpropyl)aOT 

methyI-NK3-pyridinylmethoxycarbonyl)-L-leucinyl]h 

N-[2-(N^yclopropyl-N^cIop^ 

pyridinyliDethoxycarbonyl>L-leucinyl]hydrazide; 
25 N-[2-(N^yclopropyl-N^clopropylmethylamino)t^ 

(4-pyridinylmethoxycaitx^^ 

N-[2-[N^-bisK2-methylpropyl)amino]thiazol^ylcaA 

pyridmylmethoxycarbra^ 

N-[N-(4-pyridinylmethoxycarbonyl)-I^leucm 
30 teti^ydroquinolino)]thia^ 

N-[2-[N-methyl-N-(2-methylpropy^ 

phenyI)phenylpent-4-enoyl]hydrazide; 

N-[2-[N^-bis~(2-methylpropyO 

pyridinylmethoxycaii)onyl>I^leucinyl]hydra2dde; 
35 N42-(N^yclopropyl-N^yclopropylmethylamino)tMazol^ylcarbon 

(3-pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
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N-[2^^clopiopyimethyl-N-^ 
pyridinylmethoxy«^nyl>L-leucinyl]hydrazide; 
N-[2-|>J-methyl-N-(2-methylpropyl)amino]thiazol^ 
phenyl)phenylpentanoyl]hydrazide; 
5 N-[NK2-methylpropyI)-N-(3-phenylphenyl)carbam 
ylcarbonyl]hydrazide; 
NK4-methyl-2-(^ 

ylcarbonyI]hydrazide; 

N-[4-roethyl-2^3-p^^^ 
10 phenylamino]thiazol-4-ylcarbonyl]hydrazide; 

N-[2^2-methoxy- 1-naph^^ 

leucinyl]hydrazide; 

N-[2^2-benzyloxyphenyl)thi^ 

phenyl)phenylpeutanoyl]hydrazide; 
15 N-[2^2-benzyloxy-l-i^ 

L-Ieucinyl]hydrazide; 

N-[2-[N^-bis-(2-methylpropyl)ainino]thiazol^ylcarbo 

pyridinylmethoxycart)onyl>L4eucinyl]hydiazide; 

N-[2-(9-phenanthienyl)^^ 
20 leucinyl]hydrazide; 

N-[2<9-anthracenyl^ 

leucinyljhydrazide; 

N-[2-[N^-bisK2-roetbylpro^^^ 

leucinyl)ydrazide; 
25 N-[2-[N^-biK2-methylpropyl)amino]thiazol^ 

N-[2-(l-naphthyl)thi^ 

leucinyl]hydrazide; 

N^2-|NJ4-bis-(2-me%lpropyl)aminoJthiazol^ 
leucinyl)hydrazide; 
30 N-[2-[N^-bisK2Hme%lp^ 
L-leucinyl]hydrazide; 
N-[N^-bisK2-meAylp^ 

phenylamino]thiazol-4-ylcaibonyl]hydrazide; 
N-(2-phenylthiazol^yl^ 
35 leucinyl]hydrazide; 

N42-[2K4-tert-butoxycai^ 
pyridinylmethoxycarbonyl)-M 
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N-[2-[2K4-cartx>xybenzyto^ 

pyridinylmethoxycaibonyl>LJeucinyl]hydrazide; 

N-[NK4-^/r-butoxycarbonylbenzyloxycai^ 

N-phenylamino]thiazol^ylcaibonyI]hydra2ide; 
5 N-[2-[N^-bis^2-methylpropyi) 

butoxycaibonylbenzyloxycarbo^^ 

N-[NK4-caiboxyben2yIoxycarbonyl>L4euciny 

phenylamino]thiazol-4-ylcaibonyl]hydrazide; 

N-(N-ben2yloxycaronyl-I^leucinyl>N*-[2-[2-(4-terT- 
10 butoxycartx>nyl)benzyloxyphe^ 

N^N4>enzyloxycaio^^ 

ylcarbonyljhydrazide; 

N-[>H6-me%l-3-pyrid^^ 

ylcarbonyl]hydrazide; 
15 N-(N-benzyloxycarbonyl-L-leucinyI)-N'"[2-{N-cyclopropyl>N- 

cyclopropylmediylamino)thiazol^ylcaibonyl]hydrazide; 

N^2-(N^cIopropyl-N^clopropylmethylamino)thiazo^ 

pyridinylmethoxycarbonyl)-L-leucinyI]hydrazide; 

N-[2^^cIopropyI-N^yclopropyl^ 
20 pyridinylmethoxycarbonyl>L-leucinyl]hydrazide; 

N-(N-te/t-butoxycaibonyl-L4e^ 

cyclopropylmethylamino)thiazoI^ylcaibonyl]hydrazide; 
N^2^K;yclopropyl-N^yclopropylm^ 
(2-pyridinylmethoxycarbonyl)-L-leucinyl3hydrazide; 
25 N-[2^2-benzyIoxyphenyl)thi^ 

pyridinyimethoxycaibonyl>L>leucinyl]bydrazide; 
N-[2^2-benzyloxyphenyI)th^ 

pyridinylmethoxycarbonyl>I^leucinyl]hydrazide; 
N-[2-[N-roethyI-N^2-ira^ 

30 pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 
N-[2-[N-methyl.N-(2-methylpropyl)amino]thi^ 
leucinyl]hydrazide; 

N-[2.(N^yclopropyl-N^clopropylmethylamino)tW 
L-leucinyl)hydrazide; 

35 N-[2-(NH7clopropyl-N^clopropylinethylamino)thi^^ 
pyridinylmethoxycarbonyI)-L-leuciiiyl]hydrazide; 
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N-[N^3-tert-butoxycarbon^ 

C7clopropylmethylamino)tIi^^ 

N-[2Kl-naphthyl)thiaro^^ 

N-[N-(2-me%l-3-pyridinylmeto^ 
5 ylcaifoonyl]hydrazide; 

N-[2<l-naphtbyI)thiazol^yla^ 

N-[N-(3-oirboxybenzyloxycarbon^ 

cyclopropylmethylamino)thiazol^ylcart)onyl]hydrazid^ 

N-[2^1-naph%l)thiazol^ylc^ 
10 N-[2^1-naphthyl)thiazol^ylc^ 

N-[2Kl-naphthyl)thiazd^ 

leucinyljhydrazide; 

N-[2-(l-naphthyl)thiazol^ylc^ 

N-[2Kl-naphthyl)thiazol^yl^^ 
15 N-[2-(l-naphthyI)to^ 

N-[2-(l-naphthyl)thiazol^ylc^ 

N-[N-(l-isc*iuinolinoyl>^^ 

N-[N-(3-isoquinoUnoyl^ 

N-[N^4-methylimidazo^ 
20 ylcarbonyljhydrazide; 

N-(N-benzyl-L-prolinyl-L4eucinyI)-N*-[2-(l-naph%l) 

N-[N-(l-benzyl-5-nKtfhyliraid^ 

ylcarbonyljhydrazide; 

N-[>H3-methylisonicotino^ 
25 ylcarbonyljhydrazide; 

N-[2-(N^yclopropylamino)thiazol^^ 
leucinyljhydrazide; 

N-[4-methyl-2-(3-phenoxy)phenylpentanoy^ 

ylcarbonyljhydrazide; 
30 N-[N-(2-benzoxazolyl)-L-leu^^^ 

NKN-benzyloxyaufronyU^^^ 

ylcarbonyljhydrazide; 

N-[2-[N^yclopropyl-N-(2-me^ 

pyridinylmethoxycsirbonyl)-l^leucinyl]hydrazide; 
35 N-[2-[N^clopropyl-N^2-me^ 

pyridmylmethoxyc»rbonyI)-I^leucinyIJhydrazide; 
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N-[2^1-naphthyl)thi^ 

leucinyl]hydrazide; 

N-[4~metbyl-2^4-phenoxy^^ 

ylcarbonyljhydrazide; 
5 N-[2-[N-bis-(cyclopn^ 

pyridinylmethoxycaibonyl>L-leucinyl]hydrazide; 

N-f2KN^clopropyl-N^yclop^ 

quinolinoyi)-L-leucinyl]hydrazide; 

N-[N^8^uinoIinoylH^^ 
10 NKN-benzyloxycaibonyl-W^ 

N-[2KN^ciopropyl-N^yclopro 

quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-(N^clopropyl-N^yc^ 

isoquinolinoyl)-L-leucinyl]hydra2ide; 
15 N-[2-(N-cyclopropyl-N^ 

quinolinoyl)*L-leucinyi]hydrazide; 

N-[2-[N-bisKcyclopropylmethyl)am^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N-(N-benzyloxycarbonyl-^^ 
20 ylcarbonyljhydrazide; 

N-(N-benzyloxycaibonyl-L-b^cto^ 

ylcarbonyljhydrazide; 

N-[2-(l-naphthyl)thiazol^ylcarbonyl]-N , -[N-[3-(2-^ 
leucinyljhydrazide; 

25 N-[2-[N-biKcyclopropylmethyl)amino]thiazol^ylca^ 

leucinyl)hydrazide; 

N^N-benzyloxyoiibo^ 

ylcarbonyl]bydrazide; 

N-[2^^clopropyl-Nn:yclopro^ 
30 methyliucotinoyl)-I^leiicinyl]hydrazide; 

N-[2^^clopropyl-N^yclopropylra^ 

methylnic»tinoyl)-I^leucinyl]hydrazide; 

N-[2^^clopn>pyl-N^yclopropylmethylamino)thiazol^ 

methylisoni«)tinoyl)-I^leucinyl]hydrazide; 
35 N-[2-(N^yciopropyl-N^ydo 

quinolinoyl>I^leucinyllhydrazide; 
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N-[2-[N-bisKcyclopropylm^^ 
leucinyljhydrazide; 
N-[2-[N-bis^cyclop^ 
leucinyljhydrazide; 
5 N-[2-[4-(2£^liinethylamm 

quinolinoyl>I^leucinyl]hydrazide; 
N-[2^^cIopropyl-N^clopro^^ 
quinolinoyl>l^leucinylJhydrazide; 
N-[2-[N4>isKcyclopropylrr^ 
10 L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropylmethyl)amino]thiazo 

leucinyl)hydrazide; 

N-(N-benzyloxycarbonyU^ 

N^-beirzyloxycarbonyM^iro 
15 N-[N^4Klimethylamkomethylbenzoyl>I^leu 

ylcarbonyljhydrazide; 

N-(N4>enzyloxycarbonyl-l^nori^^^ 

ylcarbonyljhydrazide; 

N-[N^4^iimethylaminomethylber^ 
20 4-ylcartx>nyl]hydrazide; 

N^-benzyloxycarbonyH^no™^ 

ylcarbonyl]hydrazide; 

N-[2^^yciopropyl-N^clopropylr^ 

methylimidazol-5-ylcarbonyl^^ 
25 N-[N-[4K4-morpholinon*^ 

ylcarbonyl]hydra2dde; 

N-[N-(2-methytaco^^ 

N-[N-(6-metliylmc^^ 

N<N-r>rm-butoxycarbonyl-Iwm-butyld^ 
30 cyclopropylmethylamino^ 

N-[2KN^yclopn>pyl-NK^clopropylinethylamin 

quiiiolinoyl)-L-b-rm-butylalanyl]hydrazide; 

N-[N-(4-methyUim^ 

ylcarbonyljhydrazide; 
35 N-[N^4-methyUmidazol-5~yl^ 

ylcarbonyljhydrazide; 
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N42-(N^cIopropyl-N^clo^ 
methylimidazol-5-ylcarbonyl^^ 
N-[2Kl-naph%l)th^ 
N-[2-(l-naphthyl)thiazol^ 
5 butylalanyl]hydrazide; 

N42-(l-naphthyl)thiazol^ 
N-[2^1-naphthyl)t^^ 

N-[N-(6-methylnicotinoyl)-L-b^yclopropylalanyl]-N*-[ 
ylcarbonyl]hydrazide; 
10 N-[NK4-methylimida^^ 
4-ylcarbonyl]hydrazide; 
N42^1-naphthyl)thia2^^ 
cyclopropylalanyljhydrazide; 

N-tN^6-methylnicotinoyl>L-b-tcrf-butylalanyl]-N 
IS ylcarbonyl]hydrazide; 

N-[2-(N-cyclopropyl-N^ycto^^ 

L-b-/m-butyIalanyl)hydra2dde; 

N-[2-(N-cyclopropyl-N^yclopro^^ 

isoquinolinoyl>L-b-ren-butylalanyl]hydra2ide; 
20 N-(N-ter*-butoxycarb^ 

cyclopropylniethylamino)thiazol^ylcarbOTyI] 
N-[2^^ycIopropylmethyl-N-prt)pyla^ 

pyridinylmethoxycaibonyI>L-leucinyl]hydrazide; 

N-[N-(6-methylnico^^ 
25 ylcarbonyljhydrazide; 

N-[2-(l-naphthyI)thi^^ 

N-[2^1-naph%I)thiazo^ 

cyclopropylalanyljhydrazide; 

N-[N^Hsoqumoi™^ 
30 ylcarbonyl]hydrazide; 

N-[N-(l-isoquinolinoy^ 

ylcarbonyl]hydrazide; 

N-[2-(l-naph%l)thiazo^^ 

cyclopropylalanyl]hydrazide; 
35 N-[2KN^yclopropyl-N^yclopropylmethylamino)th^ 

quinolinoyl)-L-b<:yclopropylalanyl]hydrazide; 
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N-[2-(N^yclopropyI~N-cyclopropylmethylamino)thiazo^ 

methylimidazol-5-ylcaibonylH^b^^ 

N-[2-(N^dopropyl-N^ydopropylraetty 

isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 
5 N-[2-(N^clopn>pyl-N^ycto^^ 

methylnicotinoyl>L-b-cyclopropylalanyl]hydrazicle; 

N-[N-(4-methyUmidazol-5-ylcaxbonyl)-L-norleuciny 

ylcarbonyljhydrazide; 

N-[2^1-naphthyl)thiazol^ylc^^ 
10 N-[2-(l-naphthyl)thi^^ 

N-[2KN^clopropyl-N^yclopropylm^ 

quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(N^yclopropyl-N^yciopiopyl^^ 

isoquinolinoyl>L-b-cyclopropylalanyl]hydrazide; 
15 N-[2-[N^clopropyl-N-(2-^ 

pyridinyhnethoxycart>onyl)-L-leucinyl]hydrazide; 

N-(N-rerM>moxycaibonyI-I^te^^ 

n»thylpropyI)amino]thiazol^ylcaibonyI]hydra2ide; 

N-[2^1-naphthyl)thia2»l^ylc^ 
20 butylalanyljhydrazide; 

N-[2Kl-naphthyl)thiazol^yl^ 

butylalanyljhydrazide; 

N-[N^l-isoquinolinoylH^ 

ylcarbonyljhydrazide; 
25 N-[N^3~isoquinolinoyl)-L^^ 

ylcarbonyljhydrazide; 

N-[N-(6-methylnicotinoylV^^ 

ylcarbonyljhydrazide; 

N-[2^1-naphthyl)thiazol^ 
30 N-[2-(l-naphthyl)thiazol^yl^^ 

N-[N-(14soquim>linoyl>^^ 

N-[N-(3-isoqumol^^ 

N-[2-(N^ydopropyl-N-cyclopropyb^ 

hydroxyme%limidazol^yktt^ 
35 N-[2-[N^ydopropyl-N-(2-methylpro^^ 

quinolinoyl> L-b-cyclopropylalanyI]hydrazide; 
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N-[2KN^yclopropyI-NK:yclopro 

methyMo>tinoyl>I^b-rcrT-butylalanyl]hydrazide; 

N-[2-[N^yclopropyl-NK2-m^ 

methylimidazol-5-ylcarbonyl)- L-b-cyclopropylalanyl]hydrazide; 
5 N-[2-[N^ycIopiDpyl-NK2-methylpropyl)amino]thi^ 

quinolinoyl)- L-b-cycIopropylalanyljhydrazide; 

N42-[N^yclopropyl-N-(2-me^^ 

raethy lnicotinoyl)- L-b-cycIopropylalanylJhydrazide; 

N-[2^1-naphthyl)thi^^ 
10 N42Kl-naphthyl)thi^ 

N-[2Kl-naphthyl)thiazo^ 

N-[2<l-naphthyl)thiazd^ 

N-[2-(l-raphthyl)thiazd^ 

norvalinyl]hydrazide; 
15 N-[2-(l-naphthyI)thiazol^ 

norvalinyljhydrazide; 

N-[2-(l-naphthyl)th^ 

N42^1-naphthyl)thiazo^ 

(IS, TS>N, ^-bis-[4-[l^-benzyloxycaibonyla^ 
20 ylcarbonyl]hydrazide; 

N-[2-[N^yclopropyl-N-(2-n^ 

methylnicotinoyl)-l^b-rcn-butylalanyl]hydra2dde; 

N-[2-[Nn:yclopropyl-NK2-methylpropyl)amino]thia2ol^ 

methyiimidazol-5-yIcai^^ 
25 N-[2^K7clopropyl-N^yclopropyime^ 

isoquinolinoyl>L-b-ren-butylalanyl]hydrazide; 

N-[NK5-butylpicolinoyl^ 

cyclopn>pylmethylamino)tM^ 

N-[2-(N^yclopropyH^cto^^ 
30 methylpicolinoyl>l^b-re/t-butylalanyl]hydrazide; 

N-[2-(N^clopropyl-N^cto^^ 

fluorobenzoyI)-I^leucinyl]hydra2ide; 

N-[NK4-fluorobenzoyl>M^^ 

N-[2<l-naphthyl)thi^^ 
35 butylalanyljhydrazide; 

N-[N^2-methyl-3-pyridi^ 

naphthyl)thia2X)l-4-ylcarbonyl]hydra2dde; 
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N-[2<l-naphthyl)thi^ 

cyclopropylalanyl]hydrazide; 

N-[N-(2-methyl-3-pyridmyli^ 

naphthy!)thiazol-4-ylcarbonyl]hydrazide; 
5 N-[N^6-raethyl-3-pyridinylmeto^ 

naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-[N^6-me%l-3-pyridinylmeth^^ 

Mphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N^-bis-[2^1-naphthyl)thi^ 
10 N-[2^<yciopropyl-N^clopropylmethylamino)th^ 

naphthyridinoyI)]-I^bK:yclopropylalanyI]hydrazide; 

N-[2-[N^clopropyl-N^2-met^ 

difluorobenzoyl> L-b-cycIopropylalanyl]hydrazide; 

N-(2-[N-cyclopropyl-N^2-methy^ 
1 5 flluorobenzoyl)-Heuciny l]hy drazide; 

N-[N^5-butylpicolinoyl)-L-^ 

cyclopropylmethylamino)thiazol^ylca^ 

N-[2-[N^yclopropyI-N-(2^ 

dimethoxybenzoyl)-l^leucinyl]hydrazide; 
20 N-[2-[N^yclopropyI-N-(2-methyIpropyi)amino]thiazol^ 

difluorobenzoyI)-L-b-re/t-butylalanyl)hydrazide; 

N-[2-[N^clopropyI-N^2-me%^ 

dimethoxybenzoyI)-I^b-rm-butylalanyl]hydrazide; 

N-[N^54>utyipicolinoyl)-L^ 
25 cyclopropylme%Iamino)thiazol^ and 

N-[2-[N^:yciopropyW-(2-^ 

methylpicolinoyl)-L-b-re/t-butylalanyI]hydrazide. 

21 . A compound according to Claim 20 which is selected from the group consisting of: 

30 

N-[2-[N^clopropylraethyl^ 

pyridinylmethoxycarbonyl>-L-leucinyl]hydrazide; 
N-[2K4-methyl-l-naphtty^ 
leucinyljbydrazide; 
35 N-[2-[N-methyl-N-(2-n^thylpropyl)ai^ 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 
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N-[2Kl-naphthyl)thi^^ 
leucinyl]hydrazide; 
N-[2-(l-naphthyl)tM^ 
leucinyl]hydrazide; 
5 N-[2K5-acenaphthyl)thi^^ 
leucinyljhydiazide; 

N-[2-[N^ycIopropylmethyl-N-(2-methylpropyl)am^ 
methyl-N^4-pyridinyln^^ 

N-[2-(N^:yclopropyI-N^ycloprDpylmethylamino)th^ 
10 pyridinylmethoxycarbonyl)-L-Ieucinyl]hydrazide; 
N-[2-[N^yciopropyInu^ 

pyridinylniethoxycaiboDyI)-l^leucinyl]hydrazide; 
N-[2-[N^yclopropylmethyW 

pyridinylmethoxycarbonyl)-L-leucinyl]hydra2ide; 
15 N-[2-[N^yclopropylroe^ 

nutfhyi-NK3-pyridinylm^ 

N-[2^K:yclopropyl-N^ycto^^ 

pyridinylmethoxycarbonyl)-L-leudnyl]hydrazide; 

N-[2^^yclopropyl-NK:yclopn>pylmethylaminq)th^ 
20 (4-pyridinylmethoxycarbonyl>L-leudnyi]hydraa 

N-[2-[N^-bis^2-methylpr^ 

pyridinylmethoxycarbonyl>L-leucinyl]hydrazide; 
N-[N-(4-pyridinylmetto^ 

teti^ydroquinolino)]thia2ol^ylcarfK)nyl]hydrazide; 
25 N-[2-[N,N-bisK2-methylpi^ 

pyridinylmethoxycarbonyI>L^leucinyI]hydrazide; 
N-[2^^:yclopropyl-N^yclopropyIme^ 
(3-pyridinylmethoxyau^ 
N42-(N^yclopropylme%W^^ 
30 pyridinylmethoxycaibonyl)-l^leucinyl]hydraade; 
N-[2-(2-benzyloxy-l-na^^^ 
L-leucinyI]hydrazide; 

N-[2-jN^-biK2-methylprDpyl)amino]th^ 
pyridinylmethoxyc^onyl>L-leucinyI]hydrazide; 
35 N-[2-(9-phenanthrra^^ 
leucinyljhydrazide; 
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N-[2-[NJ*-bis-(2-methylpropyO 
leucinyl)ydrazide; 

N-[2-[N^-bis-(2-me%lpropyI)amino^ 
leucinyl)hydrazide; 
5 N-[2-[NJ*-bis^2-methylpropyl)ai^ 
L-leucinyl]hydrazide; 
N-[2-[2K4-te/t-butoxyca*o^ 
pyridinylmethoxycarbonyI>l^leucinyl]hydrazide; 
N42-[2K4Karboxybenzyto^ 
10 pyridinylmethoxycarbonyl)-L-leucinyl]hydraade; 
N-[N<4-te^butoxycaib^ 
N-phenylamino]thiazol-4-ylcaibonyl]hydrazide; 
N-[2-[NJ*-bisK2-nrcthyipropyl)^^ 
butoxycartK>nylbenzyloxycarbonyl)-L-leucinyl]hydnmde; 
. 15 N-[NK4-carboxyben2yto^^ 

phenylamino]thiazol-4-ylcarbonyl]hydrazide; 

N-[N-(6-me%l-3-pyridinylnre^^ 

ylcarbonyl]hydrazide; 

N-CN-benzyloxycarbonyl-L-leucinyl^N'-P-CN-cyclopropyl-N- 
20 cyclopropylmethylamino)th^^ 

N-[2-(N^:yclopropyl-NK:yc]opropylmethylaraino)thiazol^ylcarbonyl]-^ 

pyridinylmethoxycarix)nyl)-I^leucinyl]hydrazide; 

N-[2-(N^yclopropyl-N^clop^ 

pyridinylmethoxycarbonyl)-I^leucinyl]hydrazide; 
25 N-(N-ren-butoxycaibonyl-L-leucinyl>N t -[2-(N-cyclopropyl-N- 

cyclopropylmethylamino^ 

N-[2-(N^clopropyl-N^clop^ 

(2-pyridinylmethoxycarbonyl)-L-leucinyl]hydrazide; 

N42K2-benzyloxyphenyl)thi^^ 
30 pyridinylmethoxyc^rt>onyl>L-leucinyl]hydra2ide; 

N-[2-(2-benzyloxyphenyI)thi^ 

pyridinylmethoxycart>onyl>I^leucinyl]hydra2ide; 

N-[2-[N-methyl-N-(2-m^ 

pyridinylmethoxycarbonyl>I^leucinyI]hydrazide; 
35 N-[2-[N-methyl-N-(2-methy^ 

leucinyljhydrazide; 
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N-[2<N^cIopropyl-NK;yclo^ 
L-Ieucinyl)hydrazide; 

N-[2-(N^clopropyl«NK;yclopropylmethylaimno)t^ 

pyridinylmethoxytttrbony^ 
5 N-[N^3-re^butoxycarto^^ 

cyclopropylme%Iamino)thia^^ 

N-[2^1-naphthyl)thi^ 

N-[NK2-methyl-3-pyridm^ 

ylcarbonyl]hydrazide; 
10 N-[2^1-naph%l)thia^^ 

N-[N^3-carboxybenzyloxyca^ 

cyclopropylmethylamino)thi^ 

N-[2<l-naphthyI)thiaz^ 

N-[2^1-naphthyl)thiazol^ 
15 N-[2^1-imph%i)thiazoI^ 

leucinyl]hydrazide; 

N-[2-(lHoapbthyl)thia^^ 

N-[2-(l-naphthyl)tM^ 

N-[2-(l-naphthyl)thiazol^^ 
20 N-[2^1-naphthyl)tM^ 

N-[N-(l-isoquinolinoy^ 

N-[NK3-isoquinoliro^^ 

N-[NK4-rathylimid^ 

ylcarbonyl]hydrazide; 
25 N-|N-(l-benzyl-5-i^ 

ylcarbonyl]hydrazide; 

N-[N-(3nrathyttsonicota^ 

ylcarbonyljhydrazide; 

N-(N.benzyloxycar^ 
30 ylcarbonyl]hydrazide; 

N-[2-[N^clopropyW^2^ 

pyridinylmethoxycaibonyl)-L4eucinyl]hydra2ide; 
N42-[N^yclopropyl-N^2-me%^ 

pyridinylmethoxycarbonyI>l^leucinyl]hydrazide; 
35 N-[2-(lHnaphthyl)thia^^ 
leucinyl]hydraztde; 
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N-[2-[N-bis^cycIopropylm^ 

pyridinylmethoxycarbonyl)-I^leucinyl]hydrazide; 

N-[2-(NK^clopropyl-N^yclopropylmethylamino)thiaro 

quinolinoyl>L-leucinyl]hydrazide; 
5 N-[N-(8-quinolinoylH^to^ 

N^-benzyloxycaitwnyl^^^ 

N-[2-(N^clopropyI-N^yclopropylmeth^ 

quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-(N^:yclopropyI-NK^^^ 
10 isoquinolinoyl)-L-leucinyl]hydrazide; 

N-[2^^yclopropyl-N^cIopro^^ 

quinolinoyl)-L-leucinyl]hydrazide; 

N-[2-[N-bis-(cyclopropy]m^^ 

pyridinylmethoxycarbdnyl)-L4eucinyl]hydra2ide; 
15 NKN-benzyloxycartx>nyH>-b-rm^^ 

ylcarbonyl]hydrazide; 

N-(N-benzyloxycarbony^^ 

ylcaibonyljhydrazide; 

N-[2-(l-naphtbyI)thiazol^ 
20 leucinyljhydrazide; 

N-[2-[N-bisKcyclopropylm^ 

leucinyl)hydrazide; 

N^-benzyloxycarbonyl-L-^^ 

ylcarbonyl]hydrazide; 
25 N-[2KNn;yclopropyl-N^ 

methylnic»tinoyl>I^leucinyl]hydrazide; 

N-[2<N^yclopropyI-N^yclopropyb^ 

methylisonicotinoyl)-L-leucinyl]hydrazide; 

N-[2^s:yclopropyl-N^clopropyl^ 
30 quinolinoyl>L-leucinyI]hydrazide; 

N-[2-[N4)is-(cyclopropy^^ 

leucinyljhydrazide; 

N-[2-[N-bis-(cyclopropyl^ 

leucinyljhydrazide; 

35 N-[2-[4^2^-dimethylaininoethoxy)- l»naphthyl]thiazol-4-ylcaibonyl]-N , ~[N-(8- 
quinolinoyl)-L-leucinyl]hydra2ide; 
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N-[2^^yclopropyl-N^clopropylmethylamino)thiaro 
quinolinoyI)-Ueucinyl]hydrazide; 
N-[2-[N-bisHcycloprop^ 
L-leucinyl]hydrazide; 
5 N-[2-[N^isKcyclopropylme^ 
leucinyl)hydrazi<ie; 
N^-benzyloxycarb^ 
N-(N-benzyloxyca^ 
N-(N4>enzyIoxycaibonyL^^ 
10 ylcaibonyI]hydrazide; 

N-[NK4^methylaminomethylbenzyloxycai^ 

4-yicarbonyl]hydrazide; 

N^N-benzyloxycart)^ 

ylcarbonyljhydrazide; 
15 N42^K^clopiopyl-N^yclopropy 

me%limidazol-5-ylcarbonyl>L4eucinyl]hydrazide; 

N-[N44K4-morpholinomethyl)benzoyl]-Ueudnyy 

ylcarbonyljhydrazide; 

N-[NK6-methylnic»^^ 
20 N-(N-b-rm-butoxycarbony^ 

cyclopropylmethylamiiK^ 

N-[2«(N^yclopropyl-N-cyclopropylmethylamino)thi^ 

quinolinoyl)-I^b-fm-butylalanyI]hydrazide; 

N-[N-(4-methylimida^ 
25 ylcaibonyl]hydrazide; 

N-[N-(4-methyIimi^ 

ylcarbonyl]hydni2ide; 

N-[2^^yclopropyl-NK;ycto^ 

methylimidazol-5-ylc*rbOT^ 
30 N-[2^lHiaphthyl)thi^^ 

N-[2-(l-naphthyl)tfai^^ 

butylalanyljhydrazide; 

N-[2Kl-naphthyI)thia^^ 

N-[2^1-naphthyi)thi^^ 
35 N-J*K6-methytacot^^ 

ylcarbonyljhydrazide; 
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N-[NK4-methylimidazol-5-^ 
4-ylcarbonyl]hydrazi<ie; 
N-[2<l-naphthyl)thiazd^ 
cyclopropylalanyI]hydrazide; 
5 N-[N^6-roethyliuco^^ 
ylcaibonyljhydrazide; 
N^2-(N^yclopropyl-N^yd^^ 
L-b-terf-butylalanyl)hydrazide; 
N-[2-(N^yclopropyl-N^clopr^ 
10 isoquinolinoyl)-I^b-terr-butylalanyI]hydrazide; 
N-(N-*m-butoxycarbonyl-I^^ 

cycIopropylinethylaminoJtWazol^ylcarbonyllhydrazide; 
N-[2-(N^yclopropylmethy^^ 

pyridinylmethoxycarbonyl>I^leucinyl]hydrazide; 
15 N-[N^6-methylnicot^ 

ylcarbonyl]hydrazide; 

N-[2-(l-naphthyl)tbiazol^ 

N-[2-(l-naphthyl)thiazol^yU^^ 

cyclopropylalanyl]hydrazide; 
20 N-[N^isoquinolm^^ 

ylcarbonyljhydrazide; 

N-[N^Hsoquinolinoyl)-^^^ 

ylcarbonyl]hydrazide; 

N-[2-(l-iuiphthyl)thia^^ 
25 cyclopropylalanyl]hydrazide; 

N-[2^-cyclopropyl-N^clopropylmethylamino)thi^ 

quinolinoyl)-Lp>b-cyclopropylalanyl]bydrazide; 

N-[2-(NK:yclopropyl-N^clopropylmethylamino)tW 

methylinudazol-5-ylcaito^ 
30 N-[2^^yclopropyl-N^clopropyl^ 

isoquinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 

N-[2-(NK:yclopropyl-N^clopiopybnethylamino)thia^ 

nMthylnicotinoyl>L-b-cyclopropylalanyl]hydra2ide; 

N-[N^4-roethyUmid^ 
35 ylcarbonyl]hydraade; 

N-[2^1-naphthy!)thiazd^ 

N-[2-(l-naphthyl)thiazd^ 
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N-[2^^clopropyl-N^yclopropyI^ 
quinolinoyl)-L-b-cyclopropylalanyl]hydrazide; 
N-[2^^yclopropyl-N^yclopro^^ 
isoqiiinolinoyl)-L-b^yclopropylalanyl]hydrazide; 
5 N-[2-|7^cyclopn>pyI-N^2-m 

pyridinylraethoxycaibonyl)-I^leucinyl]hydrazide; 
N-(N-re/t-butoxycaibo^ 

methylpropyl)anuno]thiazoI^ylcarbonyl]hydrazide; 

N-[2^1-naphthyl)thiazoI^yl^^ 
10 butylalanyl]hydrazide; 

N-[2^1-naphthyI)thiazol^ 

butylalanyljhydrazide; 

N~[N-(l-isoquinolinoyl)-L4wm^ 

ylcarbonyl]hydrazide; 
15 N~r>H34soquinolinoyl)-^^ 

ylcarbonyljhydrazide; 

N-[NK6-methylnicotinoyl^^ 

ylcarbonyljhydrazide; 

N-[2^1-naphthyl)thi^^ 
20 N-[2-(l-naphthyl)thi^^ 

N-[N-(l-isoquinoUnoy^ 

N-[NK34soquinoliiK^ 

N-[2^^yclopropyl-N^ycloprop 

hydroxymethy limid azol^ 
25 N-[2-[N^clopropyl-N-(2-methyIpropyl)amino^ 

quinolinoyl)- L-b-cycIopropylalanyI]hydrazide; 

N-[2-(N^clopropyl-NK^clopr^ 

methylnicotmoyO-l^b-re^^ 

N-[2-[N^clopropyl-NK2^ 
30 methylimidazol-S-ylcarbonyl)- L-b-cyclopropylalanyl]hydrazide; 

N-[2-[N^clopropyl-N^2Hm^ 

quinolinoy iy L-bK^clopropylalanyl]hydrazide; 

N-[2-[N^clopropyl-N^2-methylpropyl)amino]thiazol^ 

methylnicotinoyl> L-b-cyclopropylalanyl]hydrazide; 
35 N-[2-(l-naphthyl)tfai^ 

N-[2^1-naphthyl)th^^ 

N-[2^1-naphthyI)tfa^ 
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N-[2-(l-naphthyl)tttaro^ 
N-[2Kl-naphthyl)thiazol^yl^ 
norvalinyl]hydrazide; 
N-[2^1-naphthyl)thiazol^ 
5 norvalinyljhydrazide; 

N-[2-(l-naphthyl)thiazo^ 
N-[2^1-naphthyl)thia^^ 

(IS, l'S)-N, ^-bis-[4-[l^benzyloxycarbonylamino>3<meA 

ylcarbonyljhydrazide; 
10 N-[2-[N<ycloiropyl-N^2-n^ 

methylnic^tinoyl>L-b-fert-butylalanyl]hydrazide; 

N-[2-[N^yclopiopyl-N<2-metty^^ 

methylinudazol-5-ylcaibonylH^to 

N-[2KN^;yclopropyl-N^clopro 
1 5 isoquinolinoy I)-L-b-teft-buty lalany IJhydrazide; 

N-[NK5-butyipicolinoyl)-^ 

cyclopropylmethylamino)thiazol^ylcaibonyl]hydrazide; 
N-[2^^yclopropyI-NH^clopropylmethylamino)thiaTO 
methylpia)lkoyl)-L-b-rerT-butylalanyl]hydrazide; 
20 N-[2^^yclopropyl-N^clopropy 
fluorobenzoyI)-Lrleuci»iyl]hydrazide; 

N-IN-(4-nuorobenzoyl>L-leucinyl]-N , -[2-(l-naphthyl)thiazol^ 

N-[2^1-naphthyl)thi^ 

butylalanyl]hydrazide; 
25 N- [N^2-methy I-3-pyridiny lmethoxy caito^ [2-( 1 - 

naphthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-[2-(l-naphthyl)thiazol^^ 

cyciopropylalanyl]hydrazide; 

N-[N-(2-methyM-pyridinylmethoxycarbonyl>I^ 
30 n^>hthyl)thiazol-4-ylcarbonyl]hydrazide; 

N-|*H6-niethyl-3-pyridiny^ 

naphthyl)thiazol-4-ylcaibonyl]hydrazide; 

N-[NK6-me%l-3-pyridinylme^^ 

naphthyl)thiazol-4-ylcaibonyl]hydrazide; 
35 N,hT-bis-[2-(l-naphthyl)tM^ 

N-[2-(N^clopropyl-N^yclo^^ 

naphthyridinoyl)]-Lrb-cyclopropylalanyl]hydrazide; 
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N-[2-[N^clopropyI-NK2-n^ 
difluorobenzoyl)- I^b-cyclopropylaIanyl]hydrazide; 
N-[2-[N^clopropyI-N^ 
flluorobenzoyl)-L-leucinyl]hydra2ide; 
5 N-[N-(5-butylpicolinoylH^leu^^ 

cyclopropylmethylamino)thiazol-^ylcarbonyl]hydrazide; 
N-f2-[N^clopropyl-N-(2-me^ 
dimethoxybenzoyl>Meucinyl]hydrazide; 
N-[2-[NK7clopropyl-N^2-methy^ 
10 difluorobenzoyl)-L-b-/err-butylalanyl]hydrazide; 
N-[2-[N^clopropyl-N-(2-^ 

dimethoxybenzoyl)-I^b-rert-butylalanyl]hydra2ide; 
N-fN^5-butylpia)linoylH^^ 

cyclopropylmethylamino)tMa^ and 
15 N-[2-[N^clopropyl-N-(2-m^ 

methylpicolinoyl)-l^b-te/t-butylalanyl]hydra2ide. 



22. A pharmaceutical composition comprising a compound according to Claim 1 and a 
pharmaceutically acceptable carrier, diluent or excipient. 

20 

23. A pharmaceutical composition comprising a compound according to Claim 21 and 
a pharmaceutically acceptable cairier, diluent or excipient. 

24. A method of inhibiting a protease selected from the group consisting of a cysteine 
25 protease and a serine protease, comprising administering to a patient in need thereof an 

effective amount of a compound according to Claim 1 . 

25. A method of inhibiting a protease selected from the group consisting of a cysteine 
protease and a serine protease, comprising administering to a patient in need thereof an 

30 effective amount of a compound according to Claim 21 . 

26. A method according to Claim 24 wherein said protease is a cysteine protease. 

27. A method according to Claim 25 wherein said protease is a cysteine protease. 

35 

28. A method according to Claim 26 wherein said cysteine protease is cathepsin K. 
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29. A method according to Claim 27 wherein said cysteine protease is cathepsin K. 

30. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 

5 compound according to Claim 1 . 

31. A method according to Claim 30 wherein said disease is osteoporosis. 

32. A method according to Claim 30 wherein said disease is periodontitis. 

10 

33. A method according to Claim 30 wherein said disease is gingivitis. 

34. A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 

15 administering to a patient in need thereof an effective amount of a compound according to 
Claim 1. 

35. A method according to Claim 34 wherein said disease is osteoarthritis. 

20 36. A method according to Claim 34 wherein said disease is rheumatoid arthritis. 

37. A method of treating a disease characterized by bone loss comprising inhibiting 
said bone loss by administering to a patient in need thereof an effective amount of a 
compound according to Claim 21 . 

25 

38. A method according to Claim 37 wherein said disease is osteoporosis. 

39. A method according to Claim 37 wherein said disease is periodontitis. 

30 40. A method according to Claim 37 wherein said disease is gingivitis. 

41 . A method of treating a disease characterized by excessive cartilage or matrix 
degradation comprising inhibiting said excessive cartilage or matrix degradation by 
administering to a patient in need thereof an effective amount of a compound according to 
35 Claim 21. 



42. 



A method according to Claim 41 wherein said disease is osteoarthritis. 
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43. A method according to Claim 41 wherein said disease is rheumatoid arthritis. 

44. A method for preparing compounds according to Claim 1 , comprising the step of 
5 reacting an intermediate: 

L^An^CONHNH 2 
X-'Y 

with a carboxylic acid, R 3 CC>2H, and a peptide coupling reagent in an aprotic solvent 

10 

45. A method according to Claim 44 wherein said peptide coupling reagent is 
EDOHC1/1-HOBT when a carboxylic acid is used. 

46. A method according to Claim 45 wherein said aprotic solvent is DMF. 

15 

47. A method for preparing compounds according to Claim 1 , comprising the step of 
reacting an intermediate: 

L^^. Z c^CONHNH 2 
X-'Y 

20 with a carbamoyl chloride, R 3 COCU and triethylamine in methylene chloride. 

48. A method for preparing compounds according to Claim 1 , comprising the step of 
reacting an intermediate: 

L*^?*y COIMHNH 2 
25 X-'Y 

with a sulfonyl chloride, R 3 S0 2 C1, and NMM in CH 2 C1 2 . 

49. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in inhibiting a protease selected from the group consisting of a cysteine 

30 protease and a serine protease. 

50. A use according to Claim 49 wherein said protease is a cysteine protease. 

51. A use according to Claim 51 wherein said cysteine protease is cathepsin K. 
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52. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in treating a disease characterized by bone loss. 

5 53. A use according to Claim 52 wherein said disease is osteoporosis. 

54. A use according to Claim 52 wherein said disease is periodontitis. 

55. A use according to Claim 52 wherein said disease is gingivitis 

10 

56. Use of a compound according to any one of claims 1 to 21 in the manufacture of a 
medicament for use in treating a disease characterized by excessive cartilage or matrix 
degradation. 

15 57. A use according to Claim 56 wherein said disease is osteoarthritis. 

58. A use according to Claim 56 wherein said disease is rheumatoid arthritis. 
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